DK.  OIIABLi:s  LTJZA^r  gbh:?!!!!. 


Digitized  by  tine  Internet  Arciiive 

in  2009  witii  funding  from 

Ontario  Council  of  University  Libraries 


http://www.archive.org/details/transactionsphys26asso 


DB.  CIHAmXB  lYJUn  02Il?.m. 


liT 


TRANSACTIONS 


ASSOCIATION  OF  AMERICAN  PHYSICIANS 


TWENTY-SIXTH    SESSION 

Held  at  Atlantic  City 
May  9  and  10,   1911 


V  0  L  U  I\I  E    X  X  y  I 


3S 


•^"^ 


PHILADELPHIA 

PRINTED   FOR   THE  ASSOCIATION 

1911 


NOTICE. 


The  Association  assumes  no  responsibility  for  the  statements  and 
opinions  expressed  in  the  papers  read  at  its  meetings. 


It 


DORNAN,    J'KIMER 

701-709  ARCH    STREET 

I'HII.ADELPHIA 


CONTENTS. 


List  of  Officers  for  the  year  1910-1911 vii 

List  of  Officers  for  the  year  1911-1912 viii 

List  of  Officers  from  organization  to  the  present  time ix 

List  of  Members xi 

List  of  Associate  Members xv 

List  of  Emeritus  AI embers xvii 

List  of  Deceased  Members xix 

Constitution xxi 

Minutes  of  the  Twenty-sixth  Annual  Meeting xxv 


PAPERS. 


Address  of  the  President.     The  General  Practitioner.     By  F.  Forch- 

HEIMER,  M.D 1 

A  Study  of  Ascites.    By  Richard  C.  Cabot,  M.D S 

The  Present  Status  of  the  Tuberculin  Tests.      By  Lawrason  Brown, 

M.D 22 

The  Occurrence  of  Abdominal  Pain,  Superficial  and  Deep  Abdominal 
Tenderness,  jNIuscular  Rigidity  of  the  Abdominal  Parietes,  and 
Pseudoperforative  or  Pseudoperitonitic  Symptoms  in  Thoracic  Dis- 
ease, Pneumonia,  and  Pericarditis.     By  Arthur  R.  Edw.\rds,  M.D.-      33 

Conjugal  Tabes  Dorsalis.    By  Augustus  A.  Eshner,  M.D 43 

Acute  Dilatation  of  the  Stomach  in  Pneumonia.    By  M.  H.  Fussell,  M.D.       49 
The  Comparative  Toxicity  of  Various  Alcoholic  Beverages.     By  Julius  * 

Friedenwald,  M.D 60 

The  Control  of  Epidemic  PoliomyeUtis.'  By  Simon  Flexner,  M.D.     .      .       67 

Two  Cases  of  Acute  Leukemia.    By  Henry  Jackson,  M.D 76 

A  Case  of  So-called  Leukanemia.    By  W.  F.  Hamilton,  M.D.     ...       S3 
Hexamethylenamine  as  a  Possible  Preventive  of  Pneumococcus  Empyema. 

By  Frederick  C.   Shattuck,   M.D 87 

Decapsulation  of  the  Kidney  in   the  Treatment   of  Chronic  Bright's 

Disease.    By  James  Tyson,  M.D 91 

The   Treatment   of   Chronic    Nephritis   in   Children   by   the   Edebohls 

Operation.     By   Henry   Koplik,    M.D 106 


IV  CONTENTS 

The  Effects  on  Blood  Pressure  of  Intravenous  Injections  of  Extracts  of 
the  Various  Anatomical  Components  of  the  Hypophysis.  By 
Dean  Lewis,  AI.D.,  Joseph  L.  Miller,  M.D.,  and  S.  A.  Mat- 
thews, M.D. 126 

Elephantiasis  Non-parasitica.     By  W.  Oilman  Thompson,  M.D.     .  145 

The  Prevalence  and   Control  of  Venereal   Diseases.     By  George   M. 

Kober,  M.D 155 

Instances  of  Bradycardia.    By  W.  S.  Thayer,  M.D 166 

Note  on  the  Favorable  Influence  of  Quinine  and  Urea  Hydrochloride 
in  Large  Doses  Under  the  Skin,  in  the  Treatment  of  Acute  Pneu- 
monia, Lobar  and  Lobular.    By  Solomon  Solis  Cohen,  M.D.    .  169 

Acute  Lymphatic  Tuberculosis  with  Purpura  Hemorrhagica.    By  W.  B. 

CoLET,  M.D.,  and  James  Ewing,  M.D 178 

Fever:  Its  Nature  and  Significance.     By  Victor  C.  Vaughan,  M.D., 

James  G.  Gumming,  M.D.,  and  John  H.  WKight,  M.S.     ...     191 

Further  Studies  on  Sensitization  in  Tuberculosis.    By  V.  C.  Vaughan,  Jr., 

M.D 218 

So-called  Brill's  Disease.    A  Study  Based  Upon  Thirteen  Cases  Treated 

at  the  Pennsylvania  Hospital.     By  Morris  J.  Lewis,  M.D.        .  234 

Human  Trypanosomiasis.      Report  of   a  Case  with  Especial  Reference 

to  the  Treatment.     By  C.  N.  B.  Camac,  M.D 246 

Is  there  Specific  Treatment  for  Diabetes  MelUtus?     By  Henry  Sewall, 

M.D 267 

Is  Pernicious  Anemia  of  Infectious  Origin?    A  Preliminary  Report.     By 

Herbert  C.  Moffitt,  M.D 287 

The  Present  Status  of  Therapeutics  and  the  Significance  of  Salvarsan. 

By  S.  J.   Meltzer,   M.D 296 

Studies  of  the  Blood  in  Disease  Commonly  Called  Nervous  Disease. 

By  Joseph  Collins,  M.D.,  and  David  M.  Kaplan,  M.D.     .      .      .     310 

The  Changes  in  the  Circulation  in  Aortic  Insufficiency.     By  William 

G.   MacCallum,   M.D 327 

Percussion  Signs  of  Persistent  or  Enlarged  Thymus.     By  Thomas  R. 

BoGGS,  M.D 353 

The  Effect  of  Some  Hydrotherapeutic  Procedures  upon  the  Blood  Flow 
in  the  Arm.  By  A.  W.  Hewlett,  M.D.,  J.  0.  Van  Zwaluwenburg, 
M.D.,  and  Mark  Marshall,  M.D 357 

A  Case  of  Pseudochylous  Ascites.     By  Frederick  P.  Henry,  M.D.      .     381 

Vascular  Lesions  of  Acute  E.xperimental  (L^ranium  Nitrate)  Nephritis. 

By  Henry  A.  Christian,   M.D 391 

The  Chemical  and  Energy  ^Metabolism  of  Sleeping  Children.     B}-  John 

HOWLANTD,  M.D 399 

Tricuspid  Stenosis,  with  a  Report  of  Five  Cases.    Bj-  Thomas  B.  Futcher, 

M.B ' 410 

The  Intestinal  Infantilism  of  Herter.  By  Rowland  Godfrey  Free- 
man, M.D 423 

The    Blood    Picture    in    Hodgkin's    Disease.      By    C.     H.    Binting, 

M.D 435 


CONTENTS  V 

Further  Experiments  in  the  Toxemia  of  Experimental  Acute  Pancreatitis. 
By  John  Speese,  M.D.,  Joseph  Sailer,  M.D.,  and  Robert  Torrey, 
M.D.  . 446 

Passing  Leakage  of  the  Puhnonary  Valve.    By  Robert  D.  Rudolf,  M.D. 

(Edin.),  F.R.C.P.  (Lond.)  .      .      .      .      " .     451 

The  Coagulation  Time  of  the  Blood  in  Various  Diseases.  By  Robert  D. 
Rudolf,  M.D.  (Edin.),  F.R.C.P.  (Lond.),  and  C.  E.  C.  Cole,  B.A., 
M.B.  (Tor.) 4.59 

A    Pneumographic   Study   of   Respiratory    Irregularities  in   Meningitis. 

By  Lewis  A.  Conner,  M.D.,  and  Ralph  G.  Stillman,  M.D.     .      .     404 

An  Experimental  Study  of  the  Pain  Sense  in  the  Pleural  Membranes. 

By  Joseph  A.  Capps,  M.D 4S6 

Note  on  the  Mesotheliomata  (So-called  Hypernephromata)  of  the  Kidney. 

By  Louis  Blanchard  Wilson,  M.D 507 

The  Diagnosis  of  Complete  Absence  of  Pancreatic  Secretion  from  the 
Intestines,  with  the  Results  of  Digestion  and  Absorption  Experi- 
ments.    By  Wilder  Tileston,  M.D 513 


ASSOCIATION  OF  AMERICAN  PHYSICIANS 


OFFICERS  FOR  THE  YEAR  1910-1911. 


PRESIDENT. 

F.  FORCHHEIMER,  M.D. 

VICE-PRESIDENT. 

J.  GEORGE  ADAMI,  M.D. 

SECRETARY. 

GEORGE  M.  KOBER,  M.D. 

RECORDER. 

SOLOMON  SOLIS  COHEN,  M.D. 

TREASURER. 

J.  P.  CROZER  GRIFFITH,  M.D. 

COUNCILLORS. 

L.  F.  BARKER,  M.D. 
SIMON  FLEXNER,  M.D. 
S.  J.  MELTZER,  M.D. 
HENRY  SEWALL,  M.D. 
GEORGE  DOCK,  M.D. 

REPRESENTATIVE    ON     THE     EXECUTIVE    COMMITTEE    OF    THE 
CONGRESS    OF    AMERICAN    PHYSICIANS    AND    SURGEONS. 

FRANCIS  H.  WILLIAMS,  M.D. 

ALTERNATE    REPRESENTATIVE. 

W.  S.  THAYER,  M.D. 


ASSOCIATION  OF  AMERICAN  PHYSICIANS 


OFFICERS  FOR  THE  YEAR  191W912. 


PRESIDENT. 

J.  GEORGE  ADAMI,  :\I.D. 

VICE-PRESIDENT. 

L.  F.  BARKER,  M.D. 

SECRETARY, 

GEORGE  M.  KOBER,  M.D. 

RECORDER. 

SOLOMON  SOLIS  COHEN,  M.D. 

TREASURER. 

J.  P.  CROZER  GRIFFITH,  M.D. 

COUNCILLORS. 

SIMON  FLEXNER,  M.D. 
S.  J.  MELTZER,  M.D. 
HENRY  SEWALL,  M.D. 
GEORGE  DOCK,  M.D. 
FRANCIS  H.  WILLIAMS,  M.D. 

REPRESENTATIVE  ON  THE  EXECUTIVE  COMMITTEE  OF  THE 
CONGRESS  OF  AMERICAN  PHYSICIANS  AND  SURGEONS. 

W.  S.  THAYER,  M.D. 

ALTERNATE   REPRESENTATIVE. 

THEODORE  C.  JANE  WAY,  M.D. 


OFFICERS  OF  THE  ASSOCIATION 


FROM    ITS   ORGANIZATIOX   TO   THE   PRESENT   TIME. 


Year. 

President. 

Vice-President. 

Recorder. 

Secretary. 

Treasurer. 

18S6. 

Francis  Delafleld. 
S.  Weir  Mitchell. 

h 

James  Tyson. 
,  Geo.  L.  Peabody. 

A.  B.  Ball. 

1887. 

(  Francis  Minot. 
(R.  Palmer  Howard. 

T.  Whittaker. 

W.  W.  Johnston, 

1888. 

Wm.  H.  Draper. 

("Francis  Minot. 
{r.  Palmer  Howard. 

]- 

'illiam  Osier. 

Henry  Hun. 

W.  W.  Johnston. 

1889. 

Francis  Minot. 

(  R.  Palmer  Howard 
(S.  C.  Busey. 

■}■• 

Minis  Hays. 

Henry  Hun. 

W.  W.  Johnston. 

1890. 

S.  C.  Busey. 

("William  Pepper. 
(.Henrj-  M.  Lyman. 

}- 

Minis  Hays. 

Henry  Hun. 

W.  W.  Johnston. 

1891. 

Wm.  Pepper. 

Henry  M.  Lyman. 

I. 

Minis  Hays. 

Henry  Hun. 

W.  W.  Johnston. 

1892. 

Henry  M.  Lyman, 

.    George  Ross. 

I. 

Minis  Hays. 

Henrj'  Hun. 

W.  W.  Johnston 

1893. 

A.  L.  Loomis. 

Reginald  H.  Fitz. 

I. 

Minis  Hays. 

Henry  Hun. 

W.  W.  Johnston, 

1894. 

Reginald  H.  Fitz. 

William  Osier. 

L 

Minis  Hays. 

Henry  Hun. 

W.  W.  Johnston. 

1895. 

Wm.  Osier. 

A.  Jacobi. 

I. 

Minis  Hays. 

Henry  Hun. 

W.  W.  Johnston. 

1896. 

A.  Jacobi. 

J.  M.  Da  Costa. 

I. 

.  Minis  Hays. 

Henry  Hun. 

W.  W.  Johnston. 

1897. 

J.  M.  Da  Costa. 

F.  C.  Shattuck. 

I. 

Minis  Hays. 

Henry  Hun. 

W.  W.  Johnston. 

1898. 

F.  C.  Shattuck. 

G.  Baumgarten. 

I. 

Minis  Hays. 

Henry  Hun. 

W.  W.  Johnston, 

1899. 

G.  Baumgarten. 

E.  G.  Janeway. 

I. 

Minis  Hays. 

Henry  Hun. 

W.  W.  Johnston 

1900. 

E.  G.  Janeway. 

Wm.  H.  Welch. 

I. 

Minis  Hays. 

Henry  Hun. 

J.  P.  C.  Griffith. 

1901. 

Wm.  H.  Welch. 

H.  P.  Walcott. 

I. 

,  Minis  Hays. 

Henry  Hun. 

J.  P.  C.  Griffith. 

1902. 

James  C.  Wilson. 

Jas.  Stewart. 

S. 

Solis  Cohen. 

Henry  Hun. 

J.  P.  C.  Griffith. 

1903. 

James  Stewart. 

W.  T.  Councilman. 

S. 

Soils  Cohen. 

Henry  Hun. 

J.  P.  C.  Griffith. 

1904. 

W.  T.  Councilman.    E.  L.  Trudeau. 

s. 

Sohs  Cohen. 

Henrj'  Hun. 

J.  P.  C.  Griffith. 

1905. 

E.  L.  Trudeau. 

Frank  Billings. 

S. 

Solis  Cohen. 

Henry  Hun. 

J.  P.  C.  Griffith. 

1906. 

Frank  Billings. 

F.  P.  Kinnicutt. 

s. 

Solis  Cohen. 

Henry  Hun. 

J.  P.  C.  Griffith. 

1907. 

F.  P.  Kinnicutt. 

James  Tyson 

s. 

Solis  Cohen. 

Henry  Hun. 

J.  P.  C.  Griffith. 

1908. 

James  Tyson. 

V.  C.  Vaughan. 

s. 

Solis  Cohen. 

Henry  Hun. 

J.  P.  C.  Griffith. 

1909. 

V.  C.  Vaughan. 

Henrj'  Hun. 

s. 

Solis  Cohen. 

Geo.  M.  Kober. 

J.  P.  C.  Griffith. 

1910. 

Henry  Hun. 

F.  Forchheimer. 

s. 

Solis  Cohen. 

Geo.  M.  Kober. 

J.  P.  C.  Griffith. 

1911. 

F.  Forchheimer. 

J.  George  Adami. 

s. 

Solis  Cohen. 

Geo.  M.  Kober. 

J.  P.  C.  Griffith. 

1912. 

J.  George  Ad  ami. 

L.  F.  Barker. 

s. 

Solis  Cohen. 

Geo.  M.  Kober, 

J.  P.  C.  Griffith. 

MEMBERS. 


*  Original  Members. 

LECTED 

1892.  Abbott,  Alexander  C,  Laboratory  of  Hygiene,  University  of 
Pennsylvania,  Philadelphia. 

1896.  Abel,  John  J.,  Station  L.,  St.  Charles  Ave.,  Baltimore,  Md. 

1894.  Adami,  J.  George,  Pathological  Laboratory,  jVIcGill  Univer- 
sity, Montreal,  Canada. 

1905.  Adams,  Samuel  S.,  1  Dupont  Circle,  Washington,  D.  C. 

1896.  Adler,  Isaac,  22  East  62d  St.,  New  York. 

1911.  Anders,  James  M.,  1605  Walnut  St.,  Philadelphia. 

1911.  AsHFORD,  Bailey  K.,  U.  S.  Army,  San  Juan,  P.  R. 

1905.  Babcock,  Robert  H.,  100  State  St.,  Chicago. 
1908.  Baldwin,  E.  R.,  Saranac  Lake,  N.  Y. 

1899.  Barker,  L.  F.,  1035  North  Calvert  St.,  Baltimore,  Maryland. 

1894.  Biggs,  Herman  M.,  5  West  58th  St.,  New  York. 

1895.  Billings,  Frank,  335  East  22d  St.,  Chicago. 

1898.  Blackader,  A.  D.,  236  Mountain  St.,  Montreal,  Canada. 

1901.  Blumer,  George,  204  York  St.,  New  Haven,  Conn. 

1892.  Bolton,  B.  Meade,  54  Hammond  Ct.,  Washington,  D.  C. 
1890.  Bond,  Charles  S.,  112  North  10th  St.,  Richmond,  Ind. 

1898.  Brannan,  John  W.,  11  West  12th  St.,  New  York. 

1904.  Brown,  Philip  K.,  No.  2,  25th  Ave.,  San  Francisco,  Cal. 
1911.  Brown,  Lawrason,  Saranac  Lake,  N.  Y. 

1899.  Cabot,  R.  C,  190  ISlarlborough  St.,  Boston. 

1908.  Capps,  Joseph  A.,  150  Michigan  Ave.,  Chicago. 
1889.  Gary,  Charles,  340  Delaware  Ave.,  Buffalo,  N.  Y. 

1907.  Christian,  Henry  A.,  252  Marlboro  St.,  Boston. 
1898.  Cohen,  Solomon  Solis,  1525  Walnut  St.,  Philadelphia. 

1909.  Cole,  Rufus  L,  65  East  77th  St.,  New  York. 
1904.  Collins,  Joseph,  32  West  38th  St.,  New  York. 

1908.  Conner,  Lew^s  A.,  121  East  62d  St.,  New  York. 

1906.  CoPLiN,  W.  M.  L.,  606  South  48th  St.,  Philadelphia. 
1888.  Dana,  Charles  L.,  53  West  53d  St.,  New  York. 

1893.  Dock,  George,  1806  Locust  St.,  St.  Louis,  Missouri. 
1904.  Edsall,  David  L.,  1432  Pine  St.,  Philadelphia. 


XII  MEMBERS 

ELECTED 

1901.  Edwards,  Arthur  R.,  100  State  St.,  Chicago. 

1888.  Erxst,  Harold  C,  8  Greenoiigh  Ave.,  Jamaica  Plain,  ^Nlass. 

1900.  EwiN-G,  James,  260  West  57th  St.,  New  York. 

1904.  FiXLEY,    Frederick    G.,    1013    Dorchester    St.,    Montreal, 

Canada. 
1895.  FiscHEL,  W.  E.,  2647  Washington  Ave.,  St.  Louis. 
*1886.  FiTZ,  Reginald  H.,  18  Arlington  St.,  Boston. 
1895.  Flexner,  Simox,  Rockefeller  Institute  for  [Medical  Research, 
66th  Street  and  Avenue  A,  New  York. 
*1886.  Forchheimer,  F.,  160  West  9th  St.,  Cincinnati,  Ohio. 
1908.  Freeman,  R.  G.,  211  West  57th  St.,  New  York. 

1894.  FussELL,  M.  Howard,  421  Lyceum  Ave.,  Manayunk,  Phila. 

1903.  FuTCHER,  Thomas  B.,  3  West  Franklin  St.,  Baltimore. 

1904.  GoRDixiER,  H.  C,  89  4th  St.,  Troy,  N.  Y. 

1901.  Greexe,  Charles  L.,  150  Lowry  Arcade,  St.  Paul. 
1890.  Griffith,  J.  P.  Crozer,  1810  Spruce  St.,  Philadelphia. 
1908.  Hamiltox,  W.  F.,  287  Mountain  St.,  Montreal,  Canada. 
1890.  Hare,  Hobart  A.,  1801  Spruce  St.,  Philadelphia. 

1898.  Herrick,  James  B.,  200  Ashland  Boulevard,  Chicago. 

1910.  Hewlett,  Albiox  W.,  902  Baldwin  Ave.,  Ann  Arbor,  Mich. 

1900.  Holt,  L.  E.,  14  West  55th  St.,  New  York. 

1911.  Hoover,  C.  F.,  702  Rose  Building,  Cleveland,  Ohio. 
1911.  Howard,  W.  T.,  Western  Reserve  Univ.,  Cleveland,  Ohio. 
1911.  Howlaxd,  John,  St.  Louis,  Missouri. 

*1886.  Hux,  Henry,  149  Washington  Ave.,  Albany,  X.  Y. 

1907.  Hunt,    Reid,    Hygienic    Laboratory,    cor.    25th   and    E   Sts. 

X.  W.,  Washington,  D.  C. 

1901.  Jackson,  Henry,  380  Marlborough  St.,  Boston. 
*1886.  Jacobi,  a.,  19  East  47th  St.,  Xew  York. 

1899.  James,  Walter  B.,  17  AYest  54th  St.,  Xew  York. 

1908.  Jaxeway,  Theodore  C,  36  West  40th  St.,  Xew  York. 

1902.  JosLiN,  E.  P.,  81  Bay  State  Road,  Boston. 

*1886.  Kixxicutt,  Francis  P.,  39  East  35th  St.,  Xew  York. 

1901.  KiNYOUN,  J.  J.,  1421  Clifton  St.,  Washington,  D.  C. 

1902.  Kober,  Geo.  M.,  1819  Q  St.  X.  W.,  Washington,  D.  C. 

1900.  KoPLiK,  Henry,  30  East  62d  St.,  Xew  York. 

1895.  Lafleur,  Henri  A.,  251  Peel  St.,  Montreal,  Canada. 
1906.  Lambert,  Samuel  W.,  130  East  35th  St.,  Xew  York. 
1888.  Lewis,  ^Morris  J.,  1310  Locust  St.,  Philadelphia. 
1910.  Lib.max,  E.,  180  Ea.st  64th  St.,  Xew  York. 


MEMBERS  Xlll 


ELECTED 


1911.   LoEB,  Leo,  1806  Locust  St.,  St.  Louis. 

1909.  LoNGCOPE,  Warfield  T.,  323  South  16th  St.,  Philadelphia. 
*1886.  LoNGSTRETH,  MoRRis,  1416  Spruce  St.,  Philadelphia. 

1910.  Lord,  Frederick  T.,  305  Beacon  St.,  Boston. 

1905.  Macallum,  a.  B.,  University  of  Toronto,  Toronto,  Canada. 

1902.  MacCallum,  W.  G.,  Dept.  of  Pathology,  Columbia  Univer- 

sity, New  York. 
1905.  McCrae,  Thomas,  935  St.  Paul  St.,  Baltimore. 

1891.  McPhedran,  a.,  151  Bloor  St.,  Toronto,  Canada. 

1898.  Mallory,  F.  B.,  Department  of  Pathology,  Harvard  Medical 
School,  Boston. 

1903.  Martin,  Charles  F.,  33  Durocher  St.,  Montreal,  Canada. 

1892.  Meltzer,  S.  J.,  13  West  121st  St.,  New  York. 

1905.  Meyer,  Adolf,  Medical  School,  Johns  Hopkins  University, 

Baltimore. 
1905.  Miller,  Joseph  L.,  150  Michigan  Ave.,  Chicago. 

1898.  Mitchell,  John  K.,  1730  Spruce  St.,  Philadelphia. 
*1886.  Mitchell,  S.  Weir,  1524  Walnut  St.,  Philadelphia. 

1908.  Moffitt,  Herbert  C,  240  Stockton  St.,  San  Francisco,  Cal. 

1901.  Morse,  John  Lovett,  70  Bay  State  Road,  Boston. 
1887.  Musser,  John  H.,  1927  Chestnut  St.,  Philadelphia. 
1891.  NoRTHRUP,  W.  P.,  57  East  79th  St.,  New  York. 

1900.  NovY,  F.  G.,  University  of  jNIichigan,  Ann  Ai'bor,  Michigan. 

1902.  Opie,  E.  L.,  1806  Locust  St.,  St.  Louis,  Missouri. 
*1886.  OsLER,  Wm.,  Oxford  University,  England. 

1899.  Park,  Wm.  H.,  315  West  76th  St.,  New  York. 

1904.  Pearce,  R.  M.,  University  of  Pennsylvania,  Philadelphia. 

1898.  Pfaff,  Franz,  29  Gloucester  St.,  Boston. 

1909.  Pratt,  Joseph  H.,  317  Marlborough  St.,  Boston. 

1903.  Preble,  Robert  B.,  590  Dearborn  Ave.,  Chicago. 

1899.  Prince,  Morton,  458  Beacon  St.,  Boston. 

•  *1886.  Prudden,  T.  Mitchell,  160  West  59th  St.,  New  York. 
*1886.  Putnam,  James  J.,  106  Marlborough  St.,  Boston. 
1894.  Rachford,  B.  K.,  323  Broadway,  Cincinnati. 

1904.  Richardson,  Mark  W.,  145  State  House,  Boston. 

1905.  Riesman,  David,  1715  Spruce  St.,  Philadelphia. 

1907.  RosENAU,  M.  J.,  Department  of  Hygiene,  Harvard  Medical 

School,  Boston,  Mass. 
1893.  RoTCH,  T.  M.,  197  Commonwealth  Ave.,  Boston. 
1911.  Rudolf,  Robert  D.,  396  Bloor  St.,  Toronto,  Canada. 


XIV  MEMBERS 


ELECTED 


1911.  Russell,    Frederick   F.,   Surgeon-General's   Office,    U.  S. 

Army,  Washington,  D.  C. 
1898.  Sachs,  B.,  135  Central  Park,  New  York. 
1908.  Sailer,  Joseph,  248  South  21st  St.,  Philadelphia. 
1900.  Sears,  George  G.,  19  Marlborough  St.,  Boston. 

1900.  Sewall,  Henry,  1360  Vine  St.,  Denver,  Col. 

*1886.  Shattuck,  Frederick  C,  135  Marlborough  St.,  Boston. 

1902.  Sippv,  B.  W.,  103  State  St.,  Chicago. 
*1886.  Smith,  A.  A.,  18  West  51st  St.,  New  York. 

1892.  Smith,  Theobald,  South  St.,  Forest  Hills,  Boston. 

1907.  SoLLMANN,  ToRALD  H.,  4327  Superior  Ave.,  Cleveland. 

1898.  Stengel,  Alfred,  1728  Spruce  St.,  Philadelphia. 

1889.  Stockton,  Charles  G.,  436  Franklin  St.,  Buffalo,  X.  Y. 

1911.  Strong,  Richard,  Manila,  P.  I. 

1907.  Taylor,  A.  E.,  4522  Locust  St.,  Philadelphia. 

1899.  Thacher,  J.  S.,  20  West  50th  St.,  New  York. 

1897.  Thayer,  W.  S.,  406  Cathedral  St.,  Baltimore. 
1889.  Thompson,  ^N.  Gilman,  34  East  31st  St.,  New  York. 
1889.  Thomson,  Wm.  H.,  23  East  47th  St.,  New  York. 

*1886.  Tyson,  James,  1506  Spruce  St.,  Philadelphia. 
1889.  Vaughan,  Victor  C,   University  of  Michigan,  Ann  Arbor, 
Mich. 

1898.  VicKERY,  Herman  F.,  263  Beacon  St.,  Boston. 
*1886.  Ward,  Samuel  B.,  281  State  St.,  Albany,  N.  Y. 

1901.  Warthin,  Aldred  S.,  University  of  Michigan,  Ann  Arbor, 

Mich. 
1906.  Weaver,  George  H.,  513  Washington  Boulevard,  Chicago. 
*1886.  Welch,  William  H.,  807  St.  Paul  St.,  Baltimore. 
1898.  Wesbrook,  F.  F.,  State  Board  of  Health,  Minneapolis,  Minn. 
1894.  Williams,  Francis  H.,  505  Beacon  St.,  Boston. 
1901.  Williams,  Herbert  U.,  University  of  Buffalo,'  Buffalo,  N.  Y. 

1898.  Withington,  Charles  F.,  35  Bay  State  Road,  Boston. 

1899.  Wright,  J.  H.,  Pathological  Laboratory,  Massachusetts  Gen- 

eral Hospital,  Boston. 


ASSOCIATE    MEMBERS. 


1911.  AuER  John,  13  West  121st  St.,  New  York. 

1910.  BoGGS,  Thomas  R.,  21  West  Chase  St.,  Baltimore. 
1908.  Brooks,  Harlow,  44  West  9th  St.,  New  York. 

1911.  Brown,  Thomas  R.,  Johns  Hopkins  Med.  School,  Baltimore. 
1908.  Bunting,  C.  H.,  University  of  Wisconsin,  Madison,  Wis. 

1907.  Camac,  C.  N.  B.,  108  East  65th  St.,  New  York. 

1908.  Claytor,  T.  a.,  1315  New  Hampshire  Ave.,  Washington,  D.  C. 
1911.  Coleman,  Warren,  58  West  55th  St.,  New  York. 

1908.  Da  Costa,  J.  C,  Jr.,  1022  Spruce  St.,  Philadelphia. 

1909.  Ford,  William  Webber,  1134  Cathedral  St.,  Baltimore,  Md. 
1909.  Friedenw"ald,  Julius,  1013  North  Charles  St.,  Baltimore. 
1911.  Gay,  Frederick  P.,  University  of  California,  Berkeley,  Cal. 

1908.  Halsey,  J.  T.,  602  Perrin  Building,  New  Orleans. 

1907.  Hamill,  Samuel  McC,  1822  Spruce  St.,  Philadelphia. 
1911.  Howard,  Campbell  P.,  Iowa  City. 

1911.  Klotz,  Oskar,  University  of  Pittsburg,  Pa. 

1909.  Locke,  Edwin  Allen,  311  Beacon  St.,  Boston. 

1911.  Taussig,  Albert  E.,  3519  Washington  Ave.,  St.  Louis.  • 

1910.  TiLESTON,  Wilder,  308  Crown  St.,  New  Haven. 

1908.  Vaughan,  V.  C,  Jr.,  603  Washington  Arcade,  Detroit. 
1910.  Wadsworth,  Augustus  B.,  180  West  59th  St.,  New  York. 
1907.  Wilson,  Louis  B.,  1101  W.  Zumbro  St.,  Rochester,  Minn. 

1909.  Wood,  Francis  Carter,  437'West  59th  St.,  New  York. 


EMERITUS    MEMBERS. 


Elected  Elected 

Active  Honorary 

Member  Member 

*1886.  188 


1888 

*1886 

*1886 

1894 

1897 

*1886 
*1886 

1890 
*1886 
*1886 

1897 
*1886 

1890 

1889 


1891 

1887 

*1886 

*1886 

*1886 

*1886 

1891 

1887 


1910. 

1897. 
1906. 
1908. 
1905. 

1907. 
1905. 
1902. 
1900. 
1902. 
1910. 
1908. 
1902. 
1904. 


1900. 
1905. 
1911. 
1898. 
1904. 
1905. 
1905. 
1902. 

Am  Phys 


*  Original  Members. 

Billings,  Johx  S.,  Astor  Library,  Lafayette  Place 

New  York. 
Bridge,   Norm  ax,   217  S.  Broadway,  Los  Angeles, 

Cal. 
Chew,  Samuel  C,  215  West  Lanvale  St.,  Baltimore. 
Councilman,  Wm.  T.,  78  Bay  State  Road,  Boston. 
Cutler,  Elbridge  G.,  214  Beacon  St.,  Boston. 
CusHNY,  Arthur  C,  University  of  London,  London, 

England. 
Delafield,  Francis  A.,  5  \Yest  50tli  St.,  New  York. 
Edes,  Robert  T.,  340  Summer  Ave.,  Reading,  Mass. 
FiSK,  S.  A.,  Brimfield,  INIass. 
Guiteras,  John,  Havana,  Cuba. 
Hays,  L  Minis,  268  S.  21st  St.,  Philadelphia. 
Hektoen,  Ludvig,  Rush  Medical  College,  Chicago. 
Henry,  Frederick  P.,.  114  S.  18th  St.,  Philadelphia. 
HuRD,  H.  M.,  Johns  Hopkins  Hospital,  Baltimore. 
Loving,  Starling,   229   East  State  St.,   Columbus, 

Ohio. 
Mason,  A.  Lawrence,  265  Clarendon  St.,  Boston. 
Meigs,  Arthur  V.,  1322  Walnut  St.,  Philadelphia. 
Peabody,  Geo.  L.,  57  West  38th  St.,  Xew  York. 
Polk,  Wm.  :^I.,  7  East  36th  St.,  Xew  York. 
Robinson,  Beverley,  42  West  37th  St.,  Xew  York. 
Shattuck,  George  C,  183  Beacon  St.,  Boston. 
Smith,  Andrew  H.,  18  East  46th  St.,  New  York. 
Starr,  Louis,  1818  S.  Rittenhouse  Square,  Phila. 


XVill  EMERITUS    MEMBERS 


Starr,  M.  Allen,  5  West  54th  St.,  New  York. 
Sternberg,  George  M.,  2005  Massachusetts  Ave., 

X.  W.,  Washington. 
Trudeau,  Edward  L.,  Saranac  Lake,  X.  Y. 
Walcott,  Henry  P.,  11  Waterhouse  St.,  Cambridge, 
Mass. 
1911.     WiLKiNS,  George,  899  Dorchester  St.,  Montreal. 
1911.     Wilson,  James  C,  1509  Walnut  St.,  Philadelphia. 

Wood,  Horatio  C,  4107  Chester  Ave.,  Philadelphia. 


Elected 
Active 
Member 

Elected 

Honorary 

Member 

1887. 

1911. 

*1886. 

1907. 

*1886. 

1906. 

1889. 

1904. 

*1886. 

1911. 

*1886. 

1911. 

*1886. 

1908. 

DECEASED    MEMBERS. 


*  Honorary  Members. 
Date  of 
Election. 

*1886.  Atkinsox,  I.  E.,  Baltimore. 
*1886.  Ball,  A.  Brayton,  New  York. 
*1890.  Barker,  Fordyce,  New  York. 
*1886.  Baumgarten,  G.,  St.  Louis. 
*1886.  BoW'DiTCH,  Henry  I.,  Boston. 
*1886.  Bruen,  Edward  T.,  Philadelphia. 
*1886.  Busey,  Samuel  C,  Washington,  D.  C. 

1907.  Carroll,  James,  Washington,  D,  C. 
*1886.  Clark,  Alonzo,  New  York. 
*1886.  Clymer,  Meredith,  New  York. 
*1886.  Da  Costa,  J.  M.,  Philadelphia. 

1889.  Dabney,  William  C,  University  of  Virginia. 
*1886.  Dalton,  John  C,  New  York. 
*1886.  Dana,  Israel  T.,  Portland,  Maine. 

1888.  Danforth,  I.  N.,  Chicago. 
*1886.  Donaldson,  Frank,  Baltimore. 
*1886.  Draper,  William  H.,  New  York. 

1899.  Ely,  John  Slade,  New  Haven,  Conn. 
*1886.  Folsom,  Chas.  F.,  Boston. 
*1886.  FoRMAD,  Henry  F.,  Philadelphia. 

1889.  Geddings,  W.  H.,  Aiken,  S.  C. 
*1886.  Graham,  J.  E.,  Toronto,  Canada. 

1898.  Herter,  C.  a..  New  York. 

*1886.  Howard,  R.  Palmer,  Montreal,  Canada. 
*1886.  Hudson,  E.  Darwin,  Jr.,  New  York. 
*1886.  Hutchinson,  James  H.,  Philadelphia. 
*1886.  Johnson,  Hosmer  A.,  Chicago. 

1899.  Johnston,  W\  G.,  Montreal,  Canada. 
*1886.  Johnston,  W.  W.,  Washington,  D.  C. 

1902.  Kelly,  A.  O.  J.,  Philadelphia. 

1890.  Latimer,  Thomas  S.,  Baltimore. 


XX  DECEASED    MEMBERS 

Date  of 
Election. 

*1886.  Leidy,  Joseph,  Philadelphia. 
*1S86.  LooMis,  Alfred  L.,  New  York. 
*1886.  Lyman,  Henry  M.,  Chicago. 

1890.  MacDoxnell,  R.  P.,  ^Montreal,  Canada. 
*1886.  McBride,  Thomas  A.,  New  York. 
*1886.  Metcalfe,  John  T.,  Cold  Spring,  X.  Y. 
*1886.  Miles,  F.  T.,  Baltimore. 
*1886.  MiNOT,  Francis;  Boston. 

1898.  Packard,  Frederick  A.,  Philadelphia. 
*1886.  Pepper, YViLLiAM,  Philadelphia. 

1888.  Prentiss,  D.  W.,  Washington,  D.  C. 
1896.  Eeed,  Walter,  Washington,  D.  C. 
1887.  Reeves,  James  E.,  Chattanooga,  Tenn. 

*1886.  Rochester,  Thomas  F.,  Buffalo,  X.  Y. 

1889.  Roosevelt,  J.  West,  X'ew  York. 
*1886.  Ross,  George,  Montreal,  Canada. 
*1886.  Schmidt,  H.  D.,  New  Orleans. 
*1886.  SiNKLER,  Wharton,  Philadelphia. 

1905.  Steele,  J.  Button,  Philadelphia. 

1896.  Stewart,  D.  D.,  Philadelphia. 
*1886.  Stewart,  James,  Montreal,  Canada. 
*1886.  Stille,  Alfred,  Philadelphia. 
*1886.  Thacher,  James  K.,  New  Haven,  Conn. 
*1886.  Whittaker,  James  T.,  Cincinnati. 


ASSOCIATION 

OF 

AMERICAN  PHYSICIANS. 


CONSTITUTION. 

As  Amended  May  3,  1910. 


Article  I. 


Object  and  Name. 

This  Association  has  for  its  object  the  advancement  of  scientific 
and  practical  medicine,  and  shall  be  known  as  The  Associatiox  of 
American  Physicians. 

Article  II. 

Members. 

The  number  of  active  members  shall  be  limited  to  one  hundred  and 
thirty-five.  Physicians  of  sufficient  eminence  to  merit  the  distinction 
may,  to  a  number  not  exceeding  twenty-five,  be  elected  honorary  mem- 
bers, and  as  such  shall  be  entitled  to  attend  all  meetings  and  to  take 
part  in  the  proceedings,  but  not  to  vote. 

An  active  member  whose  membership  has  extended  throughout  ten 
years  or  more  may,  at  his  request,  be  transferred  by  the  Council  to 
emeritus  membership. 

There  shall  be  also  a  class  of  associate  members,  limited  in  number 
to  twenty-five,  from  which  class  active  members  may  be  elected.  These 
associate  members  shall  each  be  elected  for  a  term  of  five  years  and 
shall  enjoy  all  the  privileges  of  honorary  members,  and  each  of  them 
shall  pay  annual  dues  amounting  to  one-half  the  annual  dues  of  an  active 
member. 
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Membership  shall  lapse  by  reason  of  absence  from  three  successive 
annual  meetings  without  reason  given  acceptable  to  the  Council.  An 
excused  absence  shall  not  be  regarded  as  an  attendance.  Membership 
mav  be  forfeited  for  reasons  deemed  sufficient  bv  the  Association. 


Article  III. 

Officers. 

The  Officers  of  the  Association  shall  be  a  President,  a  Vice-Presi- 
dent, a  Secretary,  a  Recorder,  a  Treasurer — all  to  be  elected  annually; 
five  Councillors — one  to  be  elected  each  year  for  a  term  of  five  years; 
and  a  Representative  to  serve  on  the  Executive  Committee  of  the  Con- 
gress of  American  Physicians  and  Surgeons,  to  be  elected  at  the  annual 
meeting  immediately  following  the  Congress. 

Article  IV. 

Duty  of  Officers. 

The  duties  of  the  President,  Vice-President,  Secretary,  and  Treasurer 
shall  be  those  usually  assigned  to  these  officers. 

The  Recorder  shall  secure  the  papers  read  and  also  proper  notes 
of  the  discussions  thereon,  and  shall  publish  the  annual  volume  of 
Transactions. 

The  five  Councillors  shall  constitute  a  Committee  of  Nomina tion  of 
Officers,  and  as  such  shall  present  a  report  at  the  commencement  of  the 
morning  session  of  the  last  day  of  the  annual  meeting,  at  the  conclusion 
of  which  session  the  election  shall  be  held  by  ballot. 

The  Representative  on  the  Executive  Committee  of  the  Congress  shall 
have  full  power  to  represent  the  Association  on  all  ordinary  questions, 
but  must  be  authorized  by  the  Council  of  this  Association  before  assent- 
ing to  the  admission  of  any  Society  to  the  Congress. 

Article  V. 

Council. 

The  officers  of  the  Association  shall  constitute  the  Council,  of  which 
four  members  shall  constitute  a  quorum.  It  shall  be  the  duty  of  the 
Council  to  supervise  the  afl'airs  of  the  x\ssociation,  to  make  all  the 
arrangements  for  the  annual  meeting,  to  suggest  the  subject  for  debate, 
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and  to  consider  the  nominations  for  membership  and  report  on  them  at 
the  meeting  at  which  they  shall  be  balloted  on. 


Article  VI. 

Meetings. 

1.  The  Association  shall  hold  an  annual  meeting  either  in  the  City  of 
Washington,  D.  C,  or  at  Atlantic  City  at  a  time  designated  by  the 
Council. 

2.  The  President  shall  call  the  meeting  to  order  and  open  the  session 
by  an  address  not  exceeding  half  an  hour  in  length.  In  his  absence 
the  Vice-President  shall  preside,  and  in  the  absence  of  both  these  officers, 
the  senior  Councillor. 

3.  Then  shall  follow  original  communications,  discussions  on  sub- 
jects of  general  interest  in  the  department  of  medicine  and  pathology, 
demonstrations  in  pathology,  and  miscellaneous  business. 

4.  The  President  shall  have  complete  charge  of,  and  responsibility 
for,  the  program.  He  shall  have  power  to  accept  or  reject  any  paper 
offered.  He  shall  have  power  to  limit  the  number  of  papers,  and  to 
assign  a  time  limit  for  each  one.  Papers  shall  be  presented  to  the 
Association  only  in  abstract,  and  preferably  shall  not  be  read  from 
manuscript.  They  may  be  published  in  full  in  the  Transactions  as 
also  in  any  other  medical  publication. 

5.  The  referee,  co-referee,  and  authors  of  papers  shall  send  abstracts 
of  their  papers  to  the  Council  for  distribution  to  members  previous  to 
the  meeting. 

Article  VII. 

Quorum. 
Any  number  of  members  present  at  the  appointed  time  of  the  annual 
meeting  shall  constitute  a  quorum  for  the  transaction  of  ordinary  busi- 
ness, but  for  the  election  of  members,  fifteen  shall  be  necessary  for  a 
quorum,  and  for  altering  the  Constitution  twenty-five  members  shall 
be  necessary. 

Article  VIII. 

Election  of  Members. 

Nominations  to  membership,  signed  by  two  members  who  are  not 
officers  of  the  Association,  must  be  made  in  writing  at  an  annual  meeting 
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of  the  Association;  and  within  six  months  of  the  time  of  nomination  the 
nominators  shall  transmit  to  the  Council  letters  stating  the  qualifications 
of  the  nominee  and  also  a  list  of  his  professional  positions  and  publica- 
tions. The  Council  shall  report  the  name  of  each  nominee  to  the  mem- 
bers of  the  Association  by  letter  prior  to  acting  upon  the  same.  The 
Council  shall  report  those  nominations  which  are  approved  by  it  to  the 
next  annual  meeting  for  action.  The  election  of  new  members  shall 
take  place  on  the  second  day  of  the  meeting.  An  affirmative  vote  of 
three-fourths  of  the  members  present  shall  be  necessary  for  the  election 
of  active  members,  but  for  the  election  of  honorary  members  a  unani- 
mous vote  of  those  present  shall  be  required. 

Article  IX. 

Annual  Dues. 

The  annual  dues  of  the  Association  shall  be  such  sum  as  the  Council 
from  time  to  time  may  fix,  from  the  payment  of  which  honorary  mem- 
bers shall  be  exempt. 

Article  X. 

Amendments  to  the  Constitution. 

Amendments  to  the  Constitution  must  be  proposed  in  writing  by  five 
members  at  an  annual  meeting,  and  must  be  acted  upon  at  the  succeed- 
ing annual  meeting,  the  notices  for  which  shall  contain  an  announcement 
of  the  proposed  amendment;  and  such  amendments  shall  require  for 
their  adoption  an  affirmative  vote  of  three-fourths  of  those  present. 


MINUTES 


TWENTY-SIXTH  ANNUAL  MEETING. 


Held  at  Atlantic  City,  May  9  and  10,  1911. 


The  following 

A.  C.  Abbott, 
J.  G.  Adami, 
I.  Adler, 
R.  H.  Babcock, 
G.  Blumer, 
T.  R.  Boggs, 
L.  Brown, 
P.  K.  Brown, 
H.  Brooks, 
R.  C.  Cabot, 
N.  B.  Cammack 
J.  A.  Capps, 
H.  A.  Christian, 
T.  A.  Claytor, 
S.  S.  Cohen, 
R.  I.  Cole, 
J.  Collins, 
L.  A.  Conner, 
J.  C.  Da  Costa, 
G.  Dock, 
D.  L.  Edsall, 
A.  R.  Edwards, 
A.  A.  Eshner, 
J.  Ewing, 
W.  E.  Fischel, 
S.  Flexner, 


members  were  present 

F.  Forchheimer, 
W.  W.  Ford, 
R.  C.  Freeman, 
J.  Friedenwald, 
M.  H.  Fussell, 
T.  B.  Futcher, 
J.  P.  C.  Griffith, 
W.  F.  Hamilton, 
H.  A.  Hare, 
J.  P.  Henry, 
A.  W.  Hewlett, 
J.  Howland, 
H.  Jackson, 
A.  Jacobi, 
W.  B.  James, 
T.  C.  Janeway, 

E.  P.  Joslin, 

F.  P.  Kinnicutt, 
Jr.,     J.  J.  Kinyoun, 

G.  M.  Kober, 
H.  Koplik, 
]M.  J.  Lewis, 
E.  Libman, 
E.  A.  Locke, 

W.  T.  Longcope, 
M.  Longstreth, 


at  the  meeting: 

F.  T.  Lord, 
W.  S.  Loving, 

W.  G.  MacCallum, 
T.  McCrae, 
S.  J.  Meltzer, 
J.  L.  Miller, 
H.  C.  Moffitt, 
J.  L.  Morse, 
J.  H.  Musser, 

G.  L.  Peabody, 
R.  M.  Pearce, 

F.  Pfaff, 

J.  H.  Pratt, 
R.  B.  Preble, 
D.  Riesman, 
B.  Sachs, 
J.  Sailer, 

G,  G.  Sears, 
H.  Sewall, 

F.  C.  Shattuck, 

B.  W.  Sippy, 
T.  Smith, 
:\L  A.  Starr, 
A.  Stengel, 

C.  G.  Stockton, 
J.  S.  Thacher, 
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W.  S.  Thayer,  V.  C.  Vaughan,  Jr.,      J.  C.  Wilson, 

W.  G.  Thompson,  H.  F.  Vickery,  L.  B.  Wilson, 

W.  Tileston,  G.  H.  Weaver,  F.  C.  Wood. 

J.  Tyson,  W.  H.  Welch, 

V.  C.  Vaughan,  Sr.,  F.  H.  Williams, 

Tuesday,  ]\Iay  9. 

Morning  Session. — The  Association  was  called  to  order  at  10  a.m. 
by  President  Forchheimer,  who  delivered  the  President's  address. 

The  Treasurer  read  his  annual  report,  which  was  referred  to 
an  auditing  committee  consisting  of  Doctors  Tyson  and  Cabot. 

The  Secretary  presented  the  following  recommendations  from  the 
Council : 

Resolved,  "That  for  the  ensuing  year  the  annual  dues  shall  be  as 
follows:  Salaried  laboratory  workers,  $5.00;  practitioners,  Slo.OO; 
associate  members,  $7.50,  and  that  the  transactions  of  the  Asso- 
ciation be  furnished  upon  application  to  'Emeritus  ^Members'  at 
$4.00  per  volume." 

Resolved,  "That  the  publication  of  individual  papers  in  the 
Transactions  be  limited  to  twenty  pages  and  that  the  cost  of 
illustrations  over  and  above  $10.00  for  each  paper  be  charged 
to  the  author." 

Upon  motion  of  Dr.  Tyson  the  recommendations  of  the  Council 
were  approved. 

Dr.  R.  C.  Cabot  presented  "A  Clinical  Study  of  Ascites,"  which 
was  discussed  by  Dr.  Lewis  A.  Conner,  Dr.  Cabot  closing  the  dis- 
cussion. 

Dr.  Lawrason  Brown  read  a  paper  entitled  "The' Present  Status 
of  the  Tuberculin  Test,"  which  was  discussed  by  Drs.  Shattuck, 
Janeway,  Koplik,  Adler,  and  ]\Iiller,  Dr.  Brown  closing  the  dis- 
cussion. 

Dr.  S.  Solis  Cohen  read  a  paper  entitled  "Note  on  the  Favorable 
Influence  of  Quinine  and  Urea  Hydrochloride  in  Acute  Pneumonia 
(Lobar  and  Lobular),"  which  was  discussed  by  Drs.  Henry  and 
Jacobi,  Dr.  Cohen  closing  the  discussion, 

Dr   Conner  presented  a  paper  entitled   "A   Pneumatographic 
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Study  of  the  Respiratory  Irregularities  of  Meningitis,"  which  was' 
discussed  by  Drs.  Sewall,  INIeltzer,  and  jMusser,  Dr.  Conner  closing 
the  discussion. 

Dr.  Edwards  read  a  paper  entitled  "  Al)dominal  Tenderness  with 
Pain  Due  to  Thoracic  Lesions,"  which  was  discussed  by  Drs. 
Griffith,  Kinnicutt,  Cohen,  Williams,  Fussell,  Tyson,  Jacobi,  Capps, 
Meltzer,  Sewall,  Libman,  Thayer,  and  J.  C.  Wilson,  Dr.  Edwards 
closing  the  discussion. 

Dr.  A.  A.  Eshner  read  a  paper  entitled  "  Conjugal  Tabes  Dorsalis," 
which  was  not  discussed. 

Dr.  Fussell  read  a  paper  entitled  "Acute  Dilatation  of  the 
Stomach  in  Pneumonia,"  which  was  discussed  by  Drs.  Stockton, 
Conner,  and  Meltzer. 

Dr.  Julius  Friedenwald  read  a  paper  entitled  "Comparative 
Toxicity  of  Alcoholic  Drinks,"  which  was  discussed  by  Drs.  Kober, 
Cohen,  Tyson,  and  Vaughan,  Dr  Friedenwald  closing  the  discussion. 

Drs.  Simon  Flexner  and  P.  F.  Clark  presented  a  paper  entitled 
"Concerning  the  Control  of  Epidemic  Poliomyelitis,"  which  was 
discussed  by  Drs.  Conner,  Kinnicutt,  and   Fussell,  Dr.  Flexner 
closing  the  discussion. 
Adjourned  at  1.50  p.m. 

Afternoon  Session. — The  Association  was  called  to  order  by 
President  Forchheimer  at  2.30  p.m. 

Dr.  Jackson  read  a  paper  entitled  "Acute  Lymphatic  Leukemia 
with  Marked  Disease  of  the  Gums."  which  was  discussed  by  Drs. 
Cabot,  INIeltzer,  and  Koplik,  Dr.  Jackson  closing  the  discussion. 

Dr.  Hamilton  read  a  paper  entitled  "Report  of  a  Case  of  So- 
called  Leukanemia,"  which  was  discussed  by  Drs.  Cabot  and 
James,  Dr.  Hamilton  closing  the  discussion. 

Dr  Frederick  C.  Shattuck  read  a  paper  entitled  "Hexamethyl- 
enamine  as  a  Possible  Preventive  of  Pneumococcus  Empyema," 
which  w^as  not  discussed. 

Dr.  W.  S.  Thayer  read  a  paper  entitled  "Bradycardia,"  which 
was  discussed  by  Drs.  ^leltzer  and  Sewall,  Dr.  Thayer  closing  the 
discussion. 

Dr.  Tyson  presented  a  paper  entitled  "Edebohl's  Operation  in 
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the  Treatment  of  Chronic  Bright's  Disease,"  and  Dr.  KopHk  read 
a  paper  on  "The  Treatment  of  Chronic  Nephritis  in  Children  by 
the  Edebohls  Operation,"  Avhich  were  discussed  by  Drs.  Peabody 
and  Conner,  Dr.  Tyson  closing  the  discussion. 

Dr.  Victor  C.  Vaughan,  Sr.,  presented  a  paper  entitled  "Fever: 
Its  Nature  and  Significance,"  which  was  discussed  by  Drs.  Meltzer 
and  Cole,  Dr.  Vaughan  closing  the  discussion. 

Dr.  W.  Tileston  read  a  paper  entitled  "The  Functional  Diagnosis 
of  Diseases  of  the  Pancreas,"  which  was  discussed  by  Drs.  Pratt, 
Janeway,  and  Stockton,  Dr.  Tileston  closing  the  discussion. 

Dr.  ^liller  presented  a  paper  entitled  "  Effect  on  Blood  Pressure 
of  the  Various  Anatomical  Components  of  the  H\'pophysis," 
illustrated  by  lantern  slides,  which  was  not  discussed. 

Dr.  William  Gilman  Thompson  read  a  paper  entitled  "Sporadic 
Elephantiasis,"  illustrated  by  lantern  slides,  which  was  discussed 
by  Drs.  Shattuck  and  Jacobi,  Dr  Thompson  closing  the  discussion. 

Dr.  Joseph  A.  Capps  read  a  paper  entitled  "An  Experimental 
Study  of  the  Pain  Sense  in  the  Pleural  Membranes,"  illustrated  by 
lantern  slides,  which  was  not  discussed. 

Dr.  Kober  presented  a  paper  on  "The  Prevalence  and  Control 
of  Venereal  Diseases,"  which  was  not  discussed. 

Adjourned  at  5.30  p.m. 

Wednesday,  ]\Iay  10. 

Morning  Session. — The  Association  was  called  to  order  by 
President  Forchheimer  at  10.06  a.m. 

The  Association  then  proceeded  to  the  election  of  officers,  active 
members,  and  associate  members,  with  the  following  result: 
President,  J.  George  Adami;  Vice-President,  L.  F.  Barker;  Secretary, 
George  M.  Kober;  Recorder,  S.  Solis  Cohen;  Treasurer,  J.  P. 
Crozer  Griffith;  Councillor,  Francis  H.  Williams. 

Representative  on  the  Executive  Committee  of  the  Congress  of 
American  Physicians  and  Surgeons,  W.  S.  Thayer;  Alternate 
Representative,  Theodore  C.  Janeway. 

Active  Members:  Dr.  James  M.  Anders,  Philadelphia;  Dr.  Bailey 
K.  Ashford,  U.  S.  Army;  Dr.  Lawrason  Brown,  Saranac  Lake; 
Dr.  C.  F.  Hoover,  Cleveland;  Dr.  William  T.  Howard.  Cleveland; 
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Dr.  John  T.  Rowland,  New  York;  Dr.  I.eo  Loeb,  St.  Louis;  Dr. 
Robert  D.  Rudolf,  Toronto;  Dr.  Frederick  F.  Russell,  U.  S.  Army; 
Dr.  Richard  Strong,  ^Manila. 

Associate  Members:  Dr.  John  Auer,  New  York;  Dr.  Thomas  R. 
Brown,  Baltimore;  Dr.  Warren  Coleman,  Xew  York;  Dr.  Frederick 
P.  Gay,  Berkeley,  CaL;  Dr.  Campbell  P.  Howard,  Iowa  City; 
Dr.  Oscar  Klotz,  Pittsburg;  Dr.  Albert  E.  Taussig,  St.  Louis. 

Dr.  Sewall  read  a  paper  entitled  "  Is  There  a  Specific  Treatment 
for  Diabetes  Mellitus?"  which  was  discussed  by  Drs.  INIeltzer, 
Shattuck,  Miller,  and  Joslin,  Dr.  Sewall  closing  the  discussion. 

Dr.  ]Moffitt  read  a  paper  entitled  "Observations  on  Pernicious 
Anemia,"  which  w^as  discussed  by  Drs.  Riesman,  Cabot,  Kober, 
and  Dock. 

Dr.  Meltzer  presented  a  paper  on  "The  Therapeutics  of  Sal- 
varsan,"  which  was  discussed  by  Drs.  Shattuck,  Sewall,  and  Cohen, 
Dr.  Meltzer  closing  the  discussion. 

Dr.  Louis  B.  Wilson  read  a  paper  entitled  "Mesothelial  Tumors," 
which  was  discussed  by  Drs.  Jacobi,  Adami,  Ewing,  Janeway,  and 
Libman,  Dr.  Wilson  closing  the  discussion. 

Dr.  C.  X.  B.  Camac  read  a  paper  entitled  "Trypanosomiasis 
Gambiense,  Report  of  a  Case,"  which  was  discussed  by  Dr. 
Meltzer. 

Dr.  Collins  presented  a  paper  entitled  "  Studies  of  the  Blood  in 
Diseases  Commonly  Designated  of  the  Nervous  System,"  which 
was  discussed  by  Drs.  Christian,  Libman,  F.  C.  Wood,  James, 
Cabot,  Stengel,  Wilson,  and  Jacobi,  Drs.  Collins  and  Kaplan  closing 
the  discussion. 

Dr.  W.  G.  MacCallum  read  a  paper  entitled  "The  Work  of  the 
Heart  in  Aortic  Insufficiency,"  which  was  discussed  by  Drs. 
Stewart,  Hewlett,  ^leltzer,  Riesman,  James,  and  Henry,  Dr. 
MacCallum  closing  the  discussion. 

Dr.  Boggs  read  a  paper  entitled  "The  Percussion  Signs  of  Per- 
sistent and  Enlarged  Thymus,"  w^hich  was  discussed  by  Drs. 
Jacobi  and  L.  B.  Wilson,  Dr.  Boggs  closing  the  discussion. 

Afternoon  Session. — The  Association  was  called  to  order  by 
President  Forchheimer  at  2.30  p.m. 
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The  Secretary  read  the  following  proposed  amendment  to  the 
Constitution : 

Resolved,  That  Article  II  of  the  Constitution  be  amended  so 
as  to  read:  "The  number  of  active  members  shall  be  limited  to 
one  hundred  and  sixty." 

Resolved,  That  a  By-Law  be  adopted  to  read  as  follows:  "This 
increased  limit  of  membership  shall  be  attained  by  adding  not  more 
than  five  new  members  in  any  year  in  addition  to  such  as  are 
elected  to  fill  vacancies  occurring  in  the  usual  ways  until  the  total 
membership  reaches  one  hundred  and  sixty." 

William  H.  Welch, 
A.  Jacobi, 

Victor  C.  Vaughan, 
Henry  A.  Christian, 

W.  T.  LONGCOPE. 

Dr.  Hewlett  presented  a  paper  entitled  "  The  Effects  of  General 
Hydrotherapeutic  Processes  on  the  Blood  Flow  in  the  Arms," 
which  was  discussed  by  Drs.  Sewall,  Cohen,  Henry,  and  Jacobi, 
Dr.  Hewlett  closing  the  discussion. 

Dr.  F.  P.  Henry  read  a  paper  entitled  "A  Case  of  Pseudochylous 
Ascites,"  which  was  not  discussed. 

Dr.  Christian  read  a  paper  entitled  "The  ^'ascula^  Lesions  of 
Experimental  Nephritis."  which  was  not  discussed. 

Dr.  V.  C.  Vaughan,  Jr.,  read  a  paper  entitled  "Further  Studies 
in  Sensitization,"  which  was  discussed  by  Drs.  Lord  and  Brown, 
Dr.  Vaughan  closing  the  discussion. 

Dr.  Howland  read  a  paper  entitled  "The  Chemical  and  Energy 
Transformation  in  Slee])ing  Infants,"  which  was  discussed  by  Dr- 
Griffith,  Dr.  Howland  closing  the  discussion. 

Dr.  Futcher  read  a  paper  entitled  "Tricuspid  Stenosis,  with 
Report  of  Five  Cases,"  which  was  not  discussed. 

Dr.  R.  G.  Freeman  read  a  paper  entitled  "The  Intestinal  Infan- 
tilism of  Herter,"  which  was  discussed  by  Dr.  Wood. 

Dr.  'SI.  J.  Lewis  read  a  paper  entitled  "Brill's  Disease,  with  Illus- 
trative Cases,"  which  was  discussed  by  Drs.  Libman  and  Tyson, 
Dr.  Lewis  closing  the  discussion. 
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Dr.  James  Ewing  read  a  paper  entitled  "Acute  Lymphatic 
Tuberculosis  with  Purpura  Hemorrhagica,"  prepared  by  himself 
and  Dr.  W.  B.  Coley,  which  was  not  discussed. 

The  following  papers  were  read  by  title: 

"The  Blood  Picture  of  Hodgkin's  Disease,"  by  C.  H.  Bunting. 

"Studies  Upon  the  Toxemia  of  Acute  Experimental  Pancrea- 
titis," by  Joseph  Sailer  and  John  Speese. 

"Relative  Incompetence  of  the  Pulmonary  ^'alve,"  by  R.  D. 
Rudolf.  • 

"Use  of  Phenolsulphonphthalein  in  the  Study  of  Renal  Suffi- 
ciency in  Experimental  Nephritis,"  by  R.  M.  Pearce. 

"The  Pathology  of  Osteitis  Deformans,"  by  Edwin  A.  Locke. 

"Experimental  and  Clinical  L'se  of  a  Xew  Vaccine  in  Pneu- 
monia," by  Philip  K.  Brown  and  S.  P.  Beebe. 

"The  Coagulation  Time  in  ^'arious  Diseases,"  by  R.  D.  Rudolf 
and  C.  E.  C.  Cole. 

Dr.  Jacobi  moved  that  a  vote  of  thanks  be  extended  to  the 
President  for  the  admirable  manner  in  which  he  had  conducted 
the  sessions,  and  also  to  the  managers  of  the  ]Marlborough-Blen- 
heim  for  the  courtesy  extended  to  the  Association  in  providing 
the  hall  and  service.    Carried. 

Adjourned  at  4.30  p.m. 

George  ]M.  Kober, 

Secretary. 


ADDRESS  OF  THE  PRESIDENT. 


THE  GENERAL  PRACTITIONER. 


By  f.  forchheimer,  :\i.d., 

CIXCIXXATI,    OHIO. 


The  general  practitioner  is  still  the  backbone  of  the  medical 
profession.  The  responsibilities,  the  duties,  the  cares,  and  the 
burdens  which  have  come  to  him  since  the  beginning  of  medical 
history  have  finally  resulted  in  the  development  of  an  individual 
■who  is  more  or  less  the  same  the  world  over.  Individual  evolution 
is  affected  by  environment  here  as  elsewhere.  There  must  be  adap- 
tation to  surroundings,  otherwise  the  efficiency  is  limited,  and  the 
greater  the  limiting  circle  the  less  the  interference  with  develop- 
ment. This  whole  process  implies  so  much  attrition,  so  much 
knowledge,  so  much  resourcefulness,  so  much  character,  and  so 
much  humanity,  that  when  the  general  practitioner  has  attained  his 
full  growi;h  he  is  easily  among  the  first  citizens  of  his  communit}'. 
This  is  especially  true  of  smaller  cities  and  rural  districts,  and  I 
do  not  hesitate  in  saying  that  the  best  type  of  country  physician 
is  also  the  best  general  practitioner  in  our  country.  That  keenest 
of  observers,  Hebra,  came  back  to  Vienna  after  having  delivered  a 
course  of  lectures  on  dermatology  in  London.  He  went  out  of 
his  way  upon  every  occasion  to  pay  his  respects  to  the  English  pro- 
fession, but  especially  to  the  "Common  practitioner." 

For  the  development  of  the  general  practitioner  the  following 
considerations  should  be  borne  in  mind :  The  man,  his  external  con- 
ditions, and  his  education.  The  man  should  be  healthy  and  sane, 
he  should  have  good  temper  and  good  judgment,  he  should  love 
his  calling  and  place  it  upon  its  proper  level,  with  that  of  the  law- 
giver, the  highest  of  man.    The  highest  because  they  are  primarily 
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and  essentially  altruistic;  the  lawgivers  formulate  the  laws  necessary 
for  the  game  of  life,  and  the  physician  sees  to  it  that  there  are 
players.  The  proper  man  has  the  genius  of  work,  no  personal  sacri- 
fice is  too  great  for  him;  by  day  or  night  he  is  always  alert  to  serve 
the  great  cause.  He  takes  the  greatest  interest  in  his  case,  but  no 
less  interest  in  his  patient. 

The  right  man  finds  external  conditions  comparatively  unimpor- 
tant; the  less  favorable,  the  more  meritorious  his  success.  Nowhere 
does  weeding  out  go  on  more  quickly  than  in  the  medical  profession. 
Those  who  are  eliminated  first  are  the  ones  who  have  failed  on 
account  of  adverse  external  conditions.  These  are  poverty,  profes- 
sional competition,  which  leads  and  has  led  to  the  most  anomalous 
situation,  a  doctor's  strike,  and  the  old  problem  of  attempting 
to  put  a  square  peg  into  a  round  hole.  The  question  of  social  stand- 
ing is  very  important  for  temporary,  but  not  for  permanent  success; 
the  good  man  takes  advantage  of  it  and  develops;  the  poor  one  also 
takes  the  advantage  and  gains  tempcrarily,  but  loses  in  the  end. 
Hartmann  accepts  three  kinds  of  nobility — that  of  birth,  of  mind,  and 
of  finance.  We  physicians,  in  common  with  all  other  professions, 
belong  to  the  second  class,  according  to  this  author.  But  these 
lines  are  not  so  strictly  drawn  at  present.  England,  at  least,  has  a 
medical  peer.  A  Bavarian  Prince  of  royal  blood  has  practised 
ophthalmology,  and  a  great  many  medical  men  have  been  given 
hereditary  titles  in  Austria  and  Germany,  so  that  the  metaphysical 
subdivisions  made  by  the  philosopher  are  being  wiped  out.  We 
must  refrain  from  entering  into  the  subject  of  nobility  of  finance 
in  its  relation  to  the  development  of  the  general  practitioner,  for 
reasons  that  are  self-evident.  After  all,  success  means  different 
things  to  different  people.  The  few  are  satisfied  with  internal 
success,  many  more  care  for  both  internal  and  external  success, 
and  the  greatest  number  know  only  its  external  manifestations. 

The  education  of  the  general  practitioner  in  this  country  is 
under  the  control  of  the  various  State  P^xamining  Boards.  The  fact 
that  each  State  has  its  own  laws  prevents  uniformity  of  standard. 
But  a  lack  of  a  uniform  standard  need  not  for  the  present  be 
objected  to,  as  different  States  are  entitled  to  require  different 
attainments  from  their  physicians.    In  a  country  like  ours,  differing 
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as  it  does  in  its  various  States  as  to  area,  wealth,  and  the  number 
and  character  of  inhabitants,  practitioners  of  various  grades  are 
required.  The  States  being  sovereign,  and  their  boards  zealous,  the 
economic  aspect  of  the  situation  is  often  entirely  overlooked.  It 
is  interesting  to  note  that,  of  the  eight  States  in  which  the  highest 
preliminary  requirements  are  demanded,  six  are  west  of  the  ]\Iis- 
sissippi  River.  Of  these,  only  two  have  more  than  2,000,000 
inhabitants — Minnesota  and  Iowa,  with  981  and  605  inhabitants  to 
one  physician  respectively.  The  four  remaining  States  are  Colorado, 
with  653,506  inhabitants,  386  to  one  physician;  South  Dakota, 
with  498,077  inhabitants,  820  to  one  physician;  North  Dakota, 
with  536,163  inhabitants,  971  to  one  physician;  and  Kansas  with 
1,703,002  inhabitants,  642  to  one  physician.^  If  to  this  there  be 
added  the  consideration  of  great  amount  of  territory  covered  by 
these  States,  the  conclusion  is  inevitable  that  they  are  demanding 
more  than  a  quid  pro  quo. 

Premedical  education  is  in  a  chaotic  condition  so  far  as  require- 
ments of  State  Boards  and  individual  colleges  are  concerned;  they 
vary  from  extreme  demands  to  those  of  a  common  school  education. 
The  requisite  which  I  consider  extreme  is  that  of  the  A.B.  degree. 
In  the  present  condition  of  our  colleges  this  may  mean  much  or 
nothing  in  so  far  as  preparedness  for  study  of  medicine  is  concerned. 
Premedical  education  should  be  completed  between  the  ages  of 
eighteen  and  nineteen  years;  this  is  the  average  age  in  most  countries, 
but  with  us  it  is  the  average  age  when  students  enter  college.  The 
result  is  that  our  students  do  not  graduate  until  they  are  twenty- 
seven  or  twenty-eight  years  of  age,  which  is  a  bad  state  of  affairs 
from  a  utilitarian  as  well  as  an  economical  aspect. 

Several  ways  have  been  suggested  for  completing  the  premedical 
and  medical  course  in  eighteen  years,  a  desideratum  to  be  striven  for, 
as  it  has  been  sanctioned  by  the  experience  of  most  civilized  coun- 
tries. Of  the  153  medical  cclleges  of  this  country,  25  are  demanding 
one  or  more  years  of  college  training  with  or  without  further  limita- 
tion in  regard  to  subjects.  There  can  be  no  objection  to  this  plan, 
provided  always  the  number  of  years  allotted  to  premedical  edu- 
cation be  not  exceeded.    This,  however,  is  not  the  radical  relief  we 

1  Jour.  Amer.  Med.  Assoc,  1910,  Iv,  S,  693. 
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need ;  nor  is  a  prolongation  of  the  premedical  course  a  remedy.  Both 
are  found  in  changes  in  primary  and  secondary  schools,  the  cur- 
riculum of  which  should  be  so  changed  that  their  graduates  are 
ready  to  continue  their  studies  in  any  direction.  This  course  could 
be  arranged  so  as  to  fulfil  both  utilitarian  and  cultural  purposes. 
It  is  best  for  an  individual  under  eighteen  years  of  age  not  to  special- 
ize, but  to  be  subjected  to  such  a  course  of  study  as  experience  has 
shown  to  be  the  best  for  the  average  individual,  both  for  brain 
development  and  the  acquisition  of  knowledge.  If  there  be  anj- 
preliminary  studies  to  be  taken  up  be^'ond  this,  they  should  be 
taught  in  the  medical  department,  as  is  the  case  in  all  countries  in 
which  the  medical  department  is  an  integral  part  of  the  university. 

The  present  status  of  medical  education  is  interesting,  and  what- 
ever faults  may  be  found  with  it,  the  fact  remains  that  great  advances 
have  been  made.  Thirty-five  years  ago  there  was  no  preliminary 
examination,  the  course  lasted  four  months  and  was  not  graded, 
there  was  little  or  no  laboratory  teaching,  and  the  student  was  still 
supposed  to  read  medicine  with  a  preceptor  for  three  years.  Now 
all  this  is  changed;  in  over  50  per  cent,  of  our  medical  colleges  the 
course  lasts  about  eight  months,  the  courses  are  graded  in  nearly 
all  the  colleges;  there  is  laboratory  teaching  and  the  preceptor  has 
been  done  away  with,  except  for  the  purpose  of  testifying  to  the 
character  and  morals  of  the  candidate  for  graduation.  These 
changes  are  due  both  to  the  development  of  medicine  and  to  that  of 
our  country. 

In  the  medical  education  of  the  general  practitioner  three  factors 
should  be  especially  considered  at  present — the  various  authorities, 
the  medical  colleges,  and  the  medical  profession.  First  in  impor- 
tance comes  the  State,  which  looks  into  the  exit  as  well  as  the  en- 
trance qualifications  of  the  medical  student.  Besides  this,  which 
must  be  accepted  as  perfectly  proper,  there  are  many  ancillary 
authorities,  frequently  self-constituted,  but  more  often  representing 
societies  of  greater  or  less  importance.  For  self-evident  reasons 
their  dictum  varies,  but  nevertheless  it  must  be  obeyed;  otherwise 
injustice  and  hardship  follow.  A  State  Board  decrees  that  the 
license  to  practise  in  a  given  State  will  be  withheld  unless  the 
candidate  has  had  a  course  of  a  given  number  of  hours  in  a  semester, 
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on  a  given  subject — let  us  say,  medical  book-keeping.  Another 
State  names  another  equally  irrelevant  or  unimportant  subject, 
and  this  may  continue  indefinitely  as  to  number  of  States  and  of 
subjects.  In  many  instances  the  queer  subjects  which  are  taught 
in  some  of  our  medical  colleges  have  gained  entrance  into  the  cur- 
riculum in  this  way.  Moreover,  lack  of  uniformity  in  requisites  for 
graduation,  and  lack  of  proportion  in  the  relative  values  of  various 
subjects  is  fostered  and  increased.  It  vn.\\  be  an  unfortunate  day 
for  medical  teaching  in  this  country-  when  both  matter  and  manner 
of  teaching  is  prescribed  by  any  authority.  There  is  no  question  as 
to  the  necessity  of  State  examinations.  The  State  has  not  only  the 
right,  but  it  is  its  normal  function  to  conduct  these  examinations 
in  order  to  protect  its  citizens ;  so  much  the  more  reason  for  having 
its  State  Medical  Board  made  up  exclusively  of  experts. 

Superadded  to  the  confusion  which  exists  from  the  States,  come 
the  requirements  of  the  individual  colleges,  which  not  infrequently 
differ  materially  from  those  of  the  States.  One  would  naturally 
suppose  that  those  are  best  fitted  to  prescribe  methods  of  teaching 
who  have  had  experience  in  teaching.  But  so  many  innovations 
are  being  introduced,  so  many  experiments  tried,  so  little  regard 
is  had  for  tradition  and  past  experience,  that  it  is  rather  fortunate, 
in  this  period  of  revolution  and  evolution,  that  some  authority, 
although  not  an  ideal  one,  exists. 

It  may  be  stated  without  contradiction  that  no  two  schools  can 
be  exactly  alike,  to  which  should  be  added  that  no  two  schools 
should  be  alike.  For  developing  general  practitioners  there  is  but 
one  kind  of  medical  school — that  one  which  has  arranged  its  cur- 
riculum to  that  end.  There  are  two  kinds  of  medical  schools  which 
should  be  shunned  by  those  wishing  to  become  general  practitioners — 
those  which  teach  too  much  and  those  which  teach  too  little.  The 
present  general  tendency  of  education  may  be  criticised  in  various 
directions.  In  Germany,  thirty  years  ago,  the  great  surgeons 
developed  in  the  dead  room  from  pathologists.  It  seems  as  if, 
with  us,  none  have  a  cachet  in  medicine  and  surgery  unless  they 
have  lived  or  are  still  living  in  a  laboratory.  The  result  is  its 
overestimation  and  the  neglect  of  other  especially  clinical  methods. 
Moreover,  on  account  of  the  introduction  of  Froebel's  mode  of 
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teaching  in  medicine,  the  medical  student,  as  well  as  the  recent 
graduate,  no  longer  is  the  self-reliant  person  he  was  before  we  became 
ultra  scientific.  For  the  education  of  general  practitioners  it  should 
be  borne  in  mind  that  they  are  not  called  upon  for  anything  more 
than  to  know  what  has  been  done  and  what  is  being  done.  This  is 
sufficient,  and  should  be  taught  with  its  practical  application. 

The  cjuestion  of  uniformity  in  the  teaching  of  medicine  has 
already  been  referred  to.  But  it  should  be  stated  that  wrong  is 
being  done  when  the  same  requirements  for  license  to  practise 
medicine  are  demanded  for  all  parts  of  the  country.  There  should 
be  various  grades  of  doctors,  if  only  for  pecuniary  reasons.  A 
State  which  is  demanding  license  requisites  which  entail  an  outlay 
disproportionate  to  any  possible  returns  is  injuring  its  citizens. 
To  avoid  this,  either  the  number  of  rails  which  surround  the  green 
pasture  of  the  practice  of  medicine  should  be  reduced — some  of  them 
are  easily  broken  as  it  is — or  two  degrees  might  be  granted  by  medical 
colleges  in  this  country,  the  bachelor  and  the  doctor  of  medicine, 
both  permitting  the  owner  to  apply  for  the  license  to  practise.  These 
are  only  a  few  phases  of  the  difficulties  besetting  the  education  of  the 
general  practitioner,  which,  after  all,  should  be  the  basic  education  of 
all  physicians.  Some  of  these  are  already  disappearing;  sooner  or 
later  all  will  have  disappeared. 

The  attitude  of  the  profession  has  been  all  that  can  be  desired. 
In  the  days  when  students  read  with  their  preceptors  much  of  the 
teaching  was  done  by  them.  It  was  very  natural  that  the  preceptors 
considered  themselves  capable  of  undertaking  the  education  of 
medical  men.  But  I  believe  that  even  in  remote  centres  the  feeling 
is  gradually  beginning  to  develop  that  not  everv  physician  need 
necessarily  be  a  teacher  or  a  professor  of  medicine.  Upon  the  whole, 
the  new  doctor,  the  resultant  of  advanced  and  thorough  methods 
of  teaching,  has  found  favor  with  the  profession  at  large,  and  it  is 
not  likely  that  any  retrograde  steps  will  be  taken  with  its  consent. 
It  is  very  important  that  the  rank  and  fik^  be  represented  when 
educational  questions  are  discussed;  they  know  their  needs  and 
deficiencies  better  than  anyone  else.  They  are  enormously  inter- 
ested in  the  development  of  medicine,  perhaps  more  than  any- 
one else,  if  for  no  other  reason  than  because  it  represents  to  them 
a  practical  outcome. 
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^Nliich  has  been  said  concerning  the  ultimate  disappearance  of 
the  general  practitioner.  Specialism  has  increased  enormously,  and 
by  some  it  is  thought  that  eventually  it  will  put  an  end  to  the  gen- 
eral practitioner.  A  glance  at  the  history  of  specialism  may  aid  us 
in  considering  the  probability  of  its  triumph.  The  Romans  had 
more  specialists  in  medicine  than  exist  even  in  our  Golden  Age. 
Purschmann^  states  as  follows:  "The  subdivision  of  medical  work 
was  exaggerated  in  a  senseless  manner.  (About  150  a.d.)  There 
were  not  only  surgeons,  accoucheurs,  gynecologists,  ophthalmic 
surgeons,  dentists,  and  aurists,  but  also  specialists  for  nearly  every 
part  of  the  body.  Some  confined  themselves  to  the  treatment  of 
fistulse  and  ruptures,  or  of  definite  parts  of  the  body,  for  instance 
the  buttocks;  others  had  to  do  exclusively  with  lithotomy,  operations 
for  hernia  or  for  cataract."  The  result  was  the  absolute  decadence 
of  Roman  medicine,  followed  by  a  gradual  return  to  the  general 
practitioner.  In  our  country,  specialism  and  specialists  are  increas- 
ing very  much,,  and  it  is  not  the  only  similarity  that  exists  between 
our  history  and  that  of  Rome.  There  are  two  forms  of  speciahsm, 
and  herein  we  difi'er  from  Rome.  Legitimate  specialism  is  brought 
about  by  the  enormous  development  of  modern  medicine.  The 
other  kind  is  a  manifestation  of  the  Zeitgeist,  and  its  sources  of 
origin  are  easily  detected.  Aside  from  this  mushroom  growth  of 
specialism,  there  is  nothing  which  can  menace  the  existence  of  the 
general  practitioner.  The  legitimate  specialist  is  beginning  to 
reahze  that  in  order  to  treat  local  conditions  it  is  often  necessary  to 
remove  remote  causes,  and  for  this  removal,  when  the  specialist  is 
not  fitted  for  it,  the  general  practitioner  must  be  called  in.  At 
present  we  are  near  the  crest  of  the  wave  of  unnecessary  specialism, 
already  some  of  the  best  of  our  young  men  are  beginning  to  be 
proud  to  call  themselves  general  practitioners,  as  well  they  might 
be.  The  general  practitioner  is  a  friend,  a  councillor,  an  adviser  in 
health  and  disease,  and,  above  all,  a  physician. 

Since  oiu"  last  meeting,  four  members  have  died:  Gustav  Baum- 
garten,  Edward  Gamaliel  Janeway,  Christian  Archibald  Herter,  and 
Aloysius  Oliver  Joseph  Kelly. 

'  Hare's  Translation  of  his  History  of  Medical  Education,  pp.  121  et  seq. 


A  STUDY  OF  ASCITES. 


By  RICHARD  C.  CABOT,  M.D. 

BOSTON. 


I  RECENTLY  made  a  series  of  wrong  diagnoses  in  cases  of  ascites. 
These  failures,  which  were  shared  by  some  of  the  best  diagnos- 
ticians in  the  country,  suggested  to  me  a  stud}^  of  the  causes  of 
this  symptom.  Until  recently  I  had  supposed  that  the  diagnosis 
of  the  causes  of  ascites  was  one  of  the  easiest  in  medicine.  I  was 
amazed  to  hear  Dr.  H.  D.  Rolleston  say,  in  1909,  that  he  considered 
the  diagnosis  of  cirrhosis  a  very  difficult  one;  but  in  the  light  of 
recent  events  I  have  come  to  agree  with  him. 

To  minimize  the  number  of  future  mistakes,  I  have  in  this 
paper  endeavored: 

1.  To  tabulate  from  the  autopsy  records  of  the  ^Massachusetts 
General  Hospital  the  actual  causes  of  ascites  as  found  post  mortem 
in  2217  cases  (see  Table  I). 

2.  To  tabulate  the  clinical  diagnoses  of  ascites  made  at  this  hos- 
pital in  the  last  forty  years.  Some  of  these  diagnoses  have  been 
verified  by  operation  or  autopsy.  A  larger  number  rest  on  clinical 
evidence  alone,  but  in  most  of  the  more  dubious  and  more  interest- 
ing cases  we  have  operative  or  postmortem  knowledge  of  the  actual 
condition. 

3.  To  tabulate  the  rates  at  which  ascites  accumulates  in  different 
diseases.  Possibly  these  latter  facts  may  be  of  some  assistance 
in  identifying  through  its  more  or  less  characteristic  tempo  of 
accumulation  the  ascites  of  tuberculous  peritonitis. 

4.  To  relate  some  of  my  failures  and  discuss  the  possibilities 
of  better  success  in  the  future. 

Table  I  shows  the  causes  of  fluid  as  found  in  the  peritoneum  in 
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2217  cases  at  autopsy.  A  quart  or  more  of  fluid  was  present  in 
all  these  cases.  Cases  of  septic  peritonitis  and  hemoperitoneum 
are  omitted.  The  bulk  of  the  remaining  cases  are  due,  as  was 
anticipated,  to  one  of  five  causes:  Cardiac  weakness,  nephritis, 
abdominal  neoplasms,  cirrhotic  liver,  and  tuberculous  peritonitis. 

I  am  uncertain  whether  the  cases  of  adherent  pericardium, 
all  of  which  were  associated  with  extensive  peritoneal  thickening, 
should  be  classed  with  the  cases  of  cardiac  weakness  or  with 
those  of  chronic  peritonitis.  Of  the  other  items  in  the  list,  the  one 
most  surprising  to  me  is  puerperal  eclampsia. 

Regarding  the  method  of  tabulating  the  clinical  diagnoses  of 
ascites  in  Table  II  a  few  words  of  explanation  are  needed.  In  the 
column  headed  1894  to  1910  I  have  arranged  the  results  obtained 
by  studying  all  the  records  for  this  sixteen-year  period,  and  noting 
precisely  how  many  cases  showed  the  classical  evidence  of  ascites. 
In  some  of  these  the  diagnosis  was  verified  by  operation  or  autopsy. 
This  was  the  case  with  all  the  neoplasms  and  thromboses,  and  with 
most  of  the  cases  of  intestinal  obstruction  and  tuberculous  peri- 
tonitis. But  in  the  cardiac,  renal,  and  hepatic  cases  and  most 
of  the  blood  diseases  the  evidence  is  wholly  clinical. 

Points  of  interest  in  this  column  are :  (a)  The  frequency  of  ascites 
with  ovarian  cysts  and  tumors  (see  below,  Table  IV),  and  (6) 
the  large  figures  obtained  in  intestinal  obstruction.  Probably  in 
a  considerable  number  of  these  cases  the  fluid  may  have  been  due 
to  actual  peritonitis  associated  with  the  obstruction. 

In  the  column  headed  1870  to  1910  all  the  unstarred  items 
represent  cases  actually  studied  in  the  original  clinical  record.  The 
items  which  are  starred  were  calculated  as  follows : 

In  the  sixteen-year  period  (1894  to  1910)  I  determined  the  per- 
centage of  ascitic  cases  among  all  the  cases  of  cardiac  disease. 
Next,  a  similar  calculation  was  made  regarding  each  of  the  starred 
items.  Lastly,  these  positive  percentages  w^ere  applied  to  the  total 
number  of  cases  of  each  disease  as  shown  by  a  count  of  the  cards 
in  the  card  catalogue  (1870  to  1910).  The  starred  items  are  there- 
fore only  approximately  accurate. 

Table  III  requires  little  explanation.  The  number  of  ounces 
of  fluid  between  two  exhaustive  tappings  is  divided  by  the  number 
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of  days  intervening.  There  is  a  chance  for  error  here  in  that  the 
tappings,  which  were  supposed  to  empty  the  peritoneal  cavity, 
may  in  fact  have  left  some  fluid  behind.  But  I  do  not  think  that 
this  error  is  sufficient  seriously  to  interfere  with  my  results. 

I  present  herewith  notes  of  9  cases,  illustrating  some  points  of 
diagnostic  interest  and  difficult. 

1.  A  case  of  cirrhosis  without  alcoholic  history  and  with  signs 
pointing  rather  to  tuberculous  peritonitis  or  cardiac  dropsy. 

2.  A  case  of  ovarian  fibroma  producing  effusion  in  the  belly 
and  left  chest;  mistaken  for  tuberculous  peritonitis. 

3.  A  case  very  similar  to  the  last,  but  turning  out  to  be,  in  fact, 
tuberculous  peritonitis. 

4.  A  case  of  nephritis,  in  which  the  only  symptom  complained 
of  was  a  rapidly  recurrent  ascites. 

5.  A  case  of  fairly  obvious  cirrhosis;  successful  omentopexy. 

6.  A  case  first  operated  on  for  tuberculous  peritonitis — none  found. 
Later,  cardiolysis  was  done  for  supposed  pericardial  cirrhosis.  Slight 
improvement. 

7.  A  case  of  supposed  tuberculous  peritonitis  in  a  young  girl. 
Tapping  reveals  mucilaginous  fluid  as  from  an  ovarian  cyst.  Opera- 
tion confirms  this. 

8.  Case  of  supposed  splenic  anemia  with  ascites.  Prepared  for 
operation.  Evidence  of  syphilis  found  at  the  last  moment.  Dis- 
appearance of  ascites  and  all  other  symptoms  under  Hg  and  KI. 

9.  Neoplasmic  peritonitis. 

Case  I. — Ascites  and  edema  of  legs,  old  pleurisy  with  marked  displacement 
of  the  heart,  epithelioma  of  lower  lid;  patient  not  alcoholic;  death  after  opera- 
tion; autopsy;  cirrhosis  and  portal  thrombosis. 

A  housepainter,  aged  fifty-six  years,  who  has  taken  alcohol  only  occa- 
sionally and  in  moderate  amounts,  noticed  edema  of  his  ankles  seven  weeks 
ago.  A  week  later  his  belly  swelled  up,  and  he  needed  three  tappings  in 
six  weeks,  8  or  9  quarts  being  withdrawn  each  time.  Has  lost  30  pounds 
in  four  months. 

Examination.  The  right  lower  lid  containctl  a  small  nodule  sho\\ing 
all  the  characteristics  of  epithelioma.  The  heart  was  displaced  so  that  its 
apex  was  in  the  anterior  axillary  fine  wliile  the  right  border  of  dulness  was 
at  the  left  sternal  margin.  There  was  a  soft  systolic  murmur  at  the  apex. 
The  pulmonic  second  sound  was  not  accentuated. 
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There  was  evidence  of  edema  at  the  bases  of  the  lungs.  The  belly  con- 
tained a  large  amount  of  serous  fluid,  250  ounces,  accumulating  between 
two  tappings  sixteen  days  apart — an  average  of  over  15  ounces  a  day. 
The  fluids  were  1006  and  1008  in  gravity,  and  showed  80  per  cent,  and  90 
per  cent,  of  lymphocytes  respectively  in  their  sediments.  Culture  and 
animal  inoculation  negative.  Fever  was  absent,  and  there  was  no  reaction 
after  the  sui^cutaneous  injection  of  10  mg.  of  tuberculin. 

He  has  some  excess  of  neutral  fat  in  his  stools,  suggesting  to  Dr.  H.  F. 
Hewes  the  stools  of  tuberculous  peritonitis. 

In  diagnosis  we  consider  cirrhosis  of  the  liver,  tuberculous  peritonitis, 
and  also  the  possibility  that  misplacement  of  the  heart,  owing  to  pleural 
adhesions,  might  have  kinked  some  one  of  the  great  abdominal  veins  so 
as  to  produce  stasis  and  ascites. 

Against  cirrhosis  was  the  early  appearance  of  swelling  in  the  legs  and  the 
moderate  amount  of  alcohol  ingested.  Against  tuberculosis  was  the  nega- 
tive tuberculin  reaction  and  the  low  gravity  of  the  fluid  obtained  by  tap- 
ping. On  the  other  hand,  the  cell  count  in  the  fluid,  the  appearance  of 
the  stools,  as  well  as  the  old  history  of  pleurisy,  made  tuberculous  peri- 
tonitis a  possibility.  On  the  whole,  cirrhosis  seemed  the  more  probable, 
and  on  operation,  September  IS,  this  was  found. 

The  patient  died  September  29,  and  autopsy  showed  the  ordinary  lesions 
of  cirrhosis  of  the  liver,  and  in  addition  a  thrombosis  of  the  portal  vein 
and  a  chronic  peritonitis.  There  was  also  shght  fibrous  endocarditis  of 
the  aortic  and  mitral  valves  and  slight  hypertrophy  and  dilatation  of 
the  heart.  There  was  absolute  tuberculosis  of  a  tracheal  lymph  gland, 
which  is  interesting  in  view  of  the  negative  tuberculin  reaction. 

Case  II. — Effusion  in  the  left  chest  and  in  the  abdomen,  with  chronic 
cough,  in  a  ivoman,  aged  thirty-eight  years;  loss  of  20  pounds  in  weight; 
hypogastric  tumor,  believed  to  be  uterine  fibroid;  operation  shoivs  fibroid  of 
the  ovary,  no  peritonitis;  complete  and  lasting  recovery. 

A  married  woman,  aged  thirty-eight  years,  entered  the  hospital  October 
9,  1908.  She  has  previously  been  well  except  that  she  has  had  a  cough 
since  she  was  a  girl,  and  had  tj^Dhoid  fever  ten  j^ears  ago.  For  two  or  three 
years  she  has  felt  something  WTong  in  the  pelvis,  and  a  year  ago  her  doctor 
found  a  uterine  fibroid  there.  The  patient  thinks  this  tumor  has  been 
present  for  four  years. 

Seven  months  ago  she  consulted  a  physician  for  pain  in  her  left  chest. 
He  found  pleural  effusion,  and  \\dthdrew  2  quarts  of  fluid  by  tapping. 
The  same  amount  was  withdrawn  four  weeks  later,  but  the  fluid  again 
recurred. 

A  month  ago  the  abdomen  was  noticed  to  be  sweUing,  and  this  has  in- 
creased up  to  the  present  time.  She  has  had  dyspnea  on  exertion  for  many 
years,  but  this  has  been  worse  ^^dthin  the  last  seven  months,  and  now  she 
cannot  lie  down  flat.    For  the  last  two  days  the  feet  and  legs  have  been 
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swelling.  The  bowels  were  moved  five  to  eight  times  a  day  during  the  last 
few  weeks.  Several  examinations  of  the  urine  and  several  of  the  sputa  have 
been  negative. 

Physical  examination  verified  the  findings  of  fluid  in  the  left  chest  and 
in  the  abdomen.  October  10  the  abdomen  was  tapped  and  18  pints  of 
serum  'ndthdrawn.  The  specific  gravity  was  1018,  and  the  cell  count  showed 
63  per  cent,  of  Ijinphocytes. 

After  tapping,  a  rounded  solid  tumor  could  be  felt  in  the  median  line, 
apparently  connected  with  the  uterus,  hard  and  painless.  The  condition 
was  beheved  to  be  tuberculous  peritonitis,  and  the  experiment  was  tried 
of  ^^^thdra■\^^ng  8  ounces  of  fluid  from  the  chest  every  two  or  three  days, 
in  order  to  prevent  recurrence  such  as  was  thought  likely  to  follow  if  the 
whole  amount  were  removed  at  once. 

On  November  21  the  abdomen  was  again  tapped  and  IS  pints  again 
removed.  This  amount  had  accumulated  in  forty-two  days,  being  at  the 
rate  of  7  ounces  a  day.  After  this  tapping,  pelvic  examination  showed  a 
mass  filling  the  pelvis,  pushing  the  cervix  up  behind  the  pubes,  very  hard, 
irregular,  non-elastic,  and  continuous  with  the  suprapubic  tumor.  Dr. 
M.  H.  Richardson  beheved  the  condition  to  be  one  of  tuberculous  peri- 
tonitis with  a  concomitant  uterine  tumor,  benign  or  mahgnant. 

The  association  of  fluid  in  the  abdomen  -n-ith  fluid  in  the  chest,  and  the 
history  of  a  chronic  cough,  together  ^^^th  the  high  gravitj'  of  the  fluid, 
made  us  confident  of  the  diagnosis  of  tuberculous  peritonitis,  although  in 
the  two  and  one-half  months  of  her  stay  in  the  medical  wards  there  was  never 
any  fever.  The  blood  and  urine  were  throughout  negative,  as  was  the  rest 
of  the  visceral  examination. 

Operation,  December  12,  showed  no  peritonitis,  but  a  fibroma  of  the 
ovary;  after  the  removal  of  this  the  patient  convalesced  rapidlj'-,  and  when 
I  saw  her  a  year  later  she  was  in  perfect  health,  as  she  had  been  for  the 
last  eleven  months  since  leaving  the  hospital. 

Case  III. — Fluid  in  the  abdomen  and  in  one  chest;  general  abdominal  ten- 
derness, soon  passing  off;  positive  reaction  to  tuberculin;  no  fever  at  other 
times;  operation  shoivs  tuberculous  peritonitis;  presumable  involvement  of 
the  pleura,  and  possibly  of  left  lung. 

An  unmarried  Italian  girl,  aged  seventeen  j^ears,  entered  the  hospital 
October  17,  1908,  for  enlargement  of  the  abdomen,  with  fever  and  general 
abdominal  pain.  These  symptoms  have  been  present  for  the  last  two 
weeks  and  have  been  accompanied  by  a  dry  cough. 

On  examination  there  was  dulness  and  harsh  breathing  throughout  the 
left  lung  except  at  the  bottom  of  the  axilla  and  the  base  posteriorly,  where 
breathing  was  much  diminished  and  resonance  almost  absent.  Below  the 
second  left  interspace  were  fine  and  medium  crackling  rales  in  front, 
and  the  same  rales  were  heard  below  the  angle  of  the  scapula  behind. 
The  abdomen  showed  all  the  evidences  of  free  fluid.    Otherwise,  physical 
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examination  was  negative,  and  the  blood  and  urine  showed  nothing  ab- 
normal. 

After  the  first  five  days  the  patient  had  practically  no  fever  throughout 
her  two  month's  stay  in  the  hospital.  The  abdomen  showed  general 
tenderness,  but  was  otherwdse  negative,  save  for  the  evidences  of  free 
fluid  above  referred  to.  The  abdomen  was  tapped  on  the  21st,  and  only 
a  few  ounces  of  clear  serous  fluid  obtained.  Five  mm.  tuberculin  were 
injected  subcutaneously  on  the  30th,  after  which  the  temperature  rose 
from  normal  to  103.2°  within  six  hours,  returning  to  normal  within  twelve 
hours  more.    The  cutaneous  reaction  for  tuberculosis  was  also  positive. 

She  gained  weight,  although  there  was  no  increase  in  the  amount  of  fluid, 
and  on  November  12  was  allowed  to  go  home.  After  this  she  slept  out 
of  doors  and  lived  out  of  doors  continuously,  but  bj^  January  the  abdomen 
began  to  enlarge  again,  and  January  16  she  was  operated  on  and  diffuse 
tuberculosis  of  the  perineum  found.  Diagnosis  was  verified  by  micro- 
scopic examination  of  an  excised  piece.  The  Fallopian  tubes  were  also 
tuberculous,  and  were  removed.    Convalescence  was  uneventful. 

The  resemblance  between  this  case  and  that  last  described  is  striking. 
Indeed,  but  for  the  presence  of  the  tumor  in  the  first  case,  the  abdominal 
tenderness  and  the  scantiness  of  the  ascites  in  the  second,  they  are  almost 
identical  from  a  clinical  standpoint,  despite  the  entire  difference  of  the 
actual  pathological  condition  present. 

A  relatively  slow  accumulation  of  fluid  and  a  slight  general  rigidness  and 
tenderness  of  the  belly  help  to  distinguish  the  ascites  of  tuberculous  peri- 
tonitis from  that  produced  by  other  diseases. 

Case  IV. — Ascites  and  edema  of  the  legs  appearing  as  the  only  symptom 
in  a  hoy,  aged  six  years;  urinary  findings  as  of  chronic  glomendonephritis; 
rapid  reaccumidation  of  the  fluid,  necessitating  tapping  every  two  weeks;  no 
other  symptoms  of  importance. 

A  boy,  aged  six  years,  entered  the  hospital  October  19,  1908.  His  his- 
tory was  not  of  significance  up  to  five  months  previouslj^,  when  his  abdomen 
began  to  swell;  there  was  also  some  puflriness  of  the  face,  but  no  other 
symptoms,  and  within  a  few  weeks  he  was  able  to  be  up  and  about.  Later, 
he  relapsed,  and  two  months  ago  the  abdomen  was  tapped,  4  quarts  of 
dark  yellow,  turbid  fluid  being  wdthdrawTi. 

Since  this  there  has  been  considerable  vomiting,  and  at  one  time  he  had 
convulsions  and  was  considered  moribund.  He  was  tapped  again  three 
weeks  ago  and  3  quarts  of  fluid  withdra\^ai.  Since  then  the  abdomen 
has  rapidly  refilled. 

On  examination  the  heart  impulse  was  in  the  nipple  line,  fourth  space. 
The  cardiac  examination  otherwise  not  remarkable.  Blood  pressure  not 
measured.  The  lungs  were  negative,  the  abdomen  very  prominent,  show- 
ing all  the  evidences  of  free  fluid.  Considerable  soft  edema  of  the  legs  and 
feet. 
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The  urine  averaged  between  5  and  10  ounces  in  twenty-four  hours, 
during  his  stay  in  the  hospital.  The  specific  gravity  was  between  1020  and 
1022.  The  amount  of  albumin  from  0.5  per  cent,  to  0.9  per  cent.  In  the 
sediment  many  hyalin,  granular,  and  fatty  casts. 

The  abdomen  was  tapped  on  October  21  and  5  quarts  6  ounces  of  chylous 
fluid  withdrawn;  specific  gravity,  1009.  In  the  sediment,  lymphocytes, 
37  per  cent. ;  epithelial  cells,  63  per  cent. 

The  boy  left  the  hospital  on  November  2,  1908,  in  very  poor  condition, 
and  remained  so  until  February,  1909,  when,  after  tapping,  his  abdomen 
did  not  refill,  and  this  improved  condition  persisted  for  three  months. 
Since  then  he  has  had  to  be  tapped  every  two  weeks,  fifteen  times  in  all, 
up  to  September  27.    (An  average  accumulation  of  about  12  ounces  a  day.) 

His  condition  was  in  all  respects  essentially  that  of  before,  except  that 
the  heart  was  1.5  cm.  farther  to  the  left.  He  was  tapped  on  the  28th  and 
5  quarts  (5800  c.c.)  of  opalescent  fluid  removed;  specific  gravitj',  1006. 
After  this  the  fluid  reaccumulated  verj^  slowly,  and  he  was  allowed  to  go 
home  on  October  9. 

Case  V. — Alcoholic  cirrhosis  of  the  liver  in  a  man,  aged  thirty-nine  years; 
two  and  one-half  months  duration;  omentopexy;  no  recurrence  of  ascites 
during  the  period  of  one  year  thereafter. 

A  dentist,  aged  thirty-nine  years,  entered  the  hospital  October  20,  1908. 
He  had  been  in  the  habit  of  taking  a  pint  and  a  half  of  whisky  a  day  for 
the  last  two  years,  and  an  unknown  amount  for  eight  years  previously. 
Two  and  one-half  months  ago  he  noticed  that  his  trousers  were  tight  aromid 
the  waist.  This  increased  so  rapidly  that  four  weeks  later  the  abdomen 
had  to  be  tapped  and  5  quarts  of  serous  fluid  had  to  be  withdrawn.  Since 
then  he  has  been  tapped  four  times,  the  amount  being  about  the  same 
each  time.  This  means  an  accumulation  of  about  16  ounces  a  daj'.  His 
feet  have  never  been  swollen,  his  appetite  has  been  good,  there  has  been  no 
pain  or  other  symptoms  of  any  kind.    The  last  tapping  was  a  week  ago. 

Physical  examination  was  essentially  negative  except  for  the  evidences 
of  ascites.  The  blood  and  urine  showed  nothing  abnormal.  Temperature, 
pulse,  and  respiration  were  normal.  October  27,  14  pints  7  ounces  of  turbid 
yellow  fluid  were  withdrawn.  After  tapping,  the  edge,  of  the  liver  could 
not  be  felt  below  the  ribs,  but  could  be  touched  by  reaching  up  behind 
the  costal  margin.    The  specific  gravity  of  the  fluid  was  1008. 

On  Octol)er  28  the  abdomen  was  opened,  the  hver  found  to  be  shrunken 
and  irregularly  nodular.  Omentopexy  was  done,  but  by  November  9 
the  patient  had  to  be  tapped  again  and  9  pints  of  fluid  were  removed. 
(Rate  of  accumulation,  12  ounces  a  day.) 

He  left  the  hospital  on  November  22,  1908.  November  29,  1909,  the 
patient  was  seen  and  seemed  to  be  in  excellent  condition.  There  was  no 
return  of  fluid  in  the  al)domen.  The  abdomen  was  tapped  within  a  few 
days  after  his  leaving  the  hospital  in  November,  1908,  but  tapping  has- 
not  been  required  since.    He  eats  well,  sleeps  well,  and  looks  well. 
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Case  VI. — Ascites  of  very  gradual  onset,  probably  two  years  or  more, 
in  a  non-alcoholic  subject;  no  fever,  no  abdominal  tenderness;  positive  txiber- 
culin  reaction;  laparotomy  shows  no  tuberculosis  or  cirrhosis;  second  operation 
done  for  cardiolysis;  slight  improvement  thereafter;  the  ascites  fairly  controlled 
by  energetic  administration  of  cathartics  and  diuretics. 

A  salesman,  aged  thirtj^-four  years,  entered  the  hospital  November  13, 
1908.  His  famil}^  history  and  past  history  not  remarkable,  habits  good. 
For  four  or  five  years  he  has  been  gaining  weight,  and  has  noticed  that  his 
trousers  were  tight  about  the  waist.  His  usual  weight  is  150  pounds, 
now  158.  The  increase  of  his  girth  has  been  especially  marked  in  the  last 
year,  and  has  been  accompanied  bj^  dj^spnea  on  exertion.  During  the  last 
ten  months  his  appetite  has  also  failed ;  he  has  had  a  good  deal  of  vomiting 
soon  after  meals,  also  troublesome  constipation.  He  worked  until  nine 
months  ago.  Eight  months  ago  he  was  tapped,  and  Q^  quarts  of  clear 
fluid  removed.  After  a  month  he  began  to  refill.  He  has  been  treated 
during  the  last  four  months  in  the  Out-patient  Department. 

Physical  Examination.  The  heart's  impulse  was  extended  2  cm.  outside 
the  nipple  line  in  the  fifth  space.  The  heart  sounds  were  clear,  and  there 
was  notliing  else  of  interest  in  the  cardiac  condition.  The  position  of  the 
apex  shifted  outward  2.5  cm.  when  he  lay  on  the  left  side.  The  peripheral 
arteries  were  normal  and  the  lungs  negative.  The  abdomen  showed  all 
the  evidences  of  free  fluid,  and  the  edge  of  the  liver  could  be  felt  7  cm. 
below  the  costal  margin  in  the  mammary  line. 

He  was  tapped  November  20;  202  ounces  of  yellow  turbid  fluid  removed; 
specific  gravity,  1020.  In  the  sediment  85  per  cent,  of  small  lympho- 
cytes, 15  per  cent,  of  large  lymphocytes.  Nothing  more  felt  after  tapping. 
After  an  injection  of  0.005  tuberculin  subcutaneously  there  was  a  positive 
temperature  reaction.  The  .x-rays  showed  no  evidences  of  tuberculosis 
in  the  lungs.  At  this  time  the  spleen  was  easily  palpable  when  the  patient 
lay  upon  his  right  side,  and  it  was  noticed  that  there  was  a  systolic  retrac- 
tion of  the  apical  and  precordial  region.  Adherent  pericardium,  tubercu- 
lous peritonitis,  and  cirrhosis  were  considered,  but  laparotomy  December  5 
showed  no  tuberculosis  and  no  evidence  of  disease  in  the  liver  so  far  as 
the  surgeon's  hand  could  discover.  Dr.  M.  H.  Richardson  and  Dr.  Hugh 
Cabot  considered  the  case  to  be  probably  one  of  pericarditis  with  adhesions 
and  secondary  ascites. 

After  that  he  got  along  until  January  9,  1909,  with  two  tappings,  but 
was  then  operated  on  again,  January  10,  for  the  relief  of  adherent  peri- 
cardium. Parts  of  the  third,  fourth,  and  fifth  ribs  were  resected  from  their 
sternal  attachments  to  a  point  4  inches  to  the  left.  This  seemed  to  allow 
the  free  retraction  of  the  heart,  and  was  deemed  sufficient. 

He  returned  to  the  medical  wards  on  January  26,  1909,  and  under  calomel 
diuresis  the  urine  rose  to  68  ounces  and  the  amount  of  ascites  was  consider- 
ably decreased.    This  calomel  diuresis  was  repeated  ten  days  later,  with 
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success  as  before.  On  March  4  he  was  tapped,  but  only  4  quarts  removed. 
The  liver  edge  was  then  felt  5  cm.  below  the  ribs.  The  specific  gravity 
of  the  ascitic  fluid  was  1017.  March  10  he  was  tapped  again,  but  onlj' 
6  pints  found.  A  calomel  diuresis  was  attempted  on  March  15,  but  was 
unsuccessful.  It  was  evident  that  after  the  operation  for  cardiolysis  the 
accumulation  of  ascites  was  slower,  though  this  may  have  been  due  to 
the  persistent  administration  of  diuretics  and  cathartics.  He  was  last  seen 
March  27,  1909. 

Case  VII. — A  Russian  Jewish  millgirl,  aged  eighteen  j^ears,  entered 
the  hospital  December  2,  1908,  \\ith  a  diagnosis  of  tuberculous  peritonitis 
made  in  the  Out-patient  Department  bj^  Dr.  W.  H.  Smith  (O.  P.  D., 
Xo.  118,422).  Her  family  history  and  past  history  were  uneventful. 
Menstruation  began  at  twelve,  and  has  been  regular  until  within  the  last 
year,  when  it  has  been  becoming  more  frequent,  and  lately  has  come  everj' 
two  weeks  and  lasted  four  days  each  time.  For  three  months  she  has 
noticed  enlargement  of  the  abdomen,  and  thinks  she  has  been  losing  weight. 
Within  the  last  month  she  has  had  some  abdominal  pain,  paroxysmal  and 
griping.  Her  appetite  has  been  good  and  there  has  been  no  cough  or  other 
symptoms.  Pulse,  temperature,  and  respiration  were  moderately  and 
irregularly  elevated.  The  urine  showed  nothing  abnormal.  In  the  blood 
were  17,900  leukocj^es  per  c.mm.  December  3;  16,800  leukocj'tes 
December  7. 

Physical  examination  was  negative  except  as  relates  to  the  abdomen, 
which  was  prominent,  tense,  flat  on  percussion  throughout,  sjTiimetrical, 
and  gave  a  fluid  wave.  Girth  at  the  umbilicus,  86.5  cm.  The  edge  of  the 
liver  was  not  felt.    No  edema. 

Tuberculous  peritonitis  was  considered,  but  the  leukocA-tosis  and  the 
extreme  tightness  of  the  belly  made  the  diagnosis  doubtful. 

December  4  the  abdomen  was  tapped  above  the  pubes  and  96  ounces' 
of  muddy,  thick,  viscid,  ropy,  alkaline  fluid  obtained;  gravity,- 1025.  The 
fluid  resembled  very  thick  maple  syrup  and  formed  a  jelly-like  mass  after 
heating.  When  diluted  there  was  no  precipitate  or  clot  obtained  by  heat 
or  by  the  addition  of  acetic  acid.  Biuret  reaction  negative.  The  addition 
of  alcohol  jiroduced  a  heavy,  ropj',  tenacious  precipitate  (pseudomucine 
and  paramucine).  This  precipitate,  when  boiled  wdth  acid,  broke  up  into 
two  bodies,  one  of  which  produced  Fehling's,  while  the  other  gave  the  Biuret 
reaction.  In  the  sediment  there  was  nothing  distinctive.  The  fluid  was 
obviouslj'  characteristic  of  the  contents  of  an  ovarian  cyst.  A  large  multi- 
locular  cyst  of  the  right  ovary  was  removed  without  incident. 

Case  VIII. — A  housewife,  aged  thirt5'--seven  j'ears,  entered  the  hospital 
February  15, 1909.  She  had  had  a  miscarriage  seven  and  one-half  years  ago, 
purposely  induced;  one  living  child  five  years  old.  Two  threatened  mis- 
carriages in  the  course  of  this  pregnancy.  The  baby  was  anemic  for  the 
first  three  weeks,  but  otherwise  has  been  well.    The  patient  had  diphtheria 
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twelve  years  ago  and  the  throat  was  sore  for  six  weeks  at  that  time.  Three 
years  ago  began  to  have  pains  in  her  lower  legs,  especially  along  the  sliins. 
The  pains  came  at  night,  were  very  severe,  and  prevented  sleep.  There 
were  no  enlarged  veins  or  other  noticeable  changes,  but  the  bones  were 
sore  to  the  touch.  A  year  later  some  ulcers  appeared;  the  last  one  healed 
three  months  ago.  Four  months  ago  she  had  severe  pain  in  the  occiput, 
worse  at  night,  and  at  this  time  three  lumps  appeared  on  her  head  about 
one  inch  in  diameter,  sore  to  the  touch.    One  of  them  still  remains. 

Since  her  last  pregnancy  has  had  trouble  with  her  nose,  causing  difficulty 
with  breathing.  At  this  time  also,  about  five  years  ago,  her  hair  came  out 
profusely  for  a  time.  Two  or  three  years  ago  she  noticed  a  tumor  in  her 
left  hypochondrium,  which  caused  no  symptoms,  but  bothered  her  in 
putting  on  her  corsets.  Last  October  she  was  operated  on  for  hemor- 
rhoids, and  at  that  time  the  doctor  said  that  her  spleen  was  enlarged. 

Two  and  one-half  months  ago  the  belly  began  to  enlarge  and  she  has  been 
tapped  t'ftice,  six  weeks  ago  and  three  weeks  ago.  On  examination  there 
are  many  pea-sized  bilateral  cervical  glands.  Chest  was  negative;  blood 
pressure,  135  mm.  The  upper  border  of  the  liver  showed  on  percussion  a 
median  hump  just  above  the  nipple  line.  The  edge  of  the  spleen  was  felt 
12  cm.  below  the  ribs.  There  is  evidence  of  free  fluid  in  the  abdomen,  and 
the  girth  at  the  umbihcus  is  109  cm.  Considerable  soft  edema  of  the  ankles, 
and  dark  brown  scars  over  the  ankles  and  shins.  On  the  forehead  near  the 
hair  line  a  slight  periosteal  thickening,  and  another  higher  up  in  the  hair 
on  the  frontal  bone.  X-raj^  plates  show  specific  changes  in  the  tibiae.  Under 
antisyphihtic  treatment  and  diuretin  the  patient  improved  rapidly.  The 
fluid  diminished  in  amount,  but  on  March  2,  6  quarts  were  withdrawn, 
after  which  the  edge  of  the  liver  could  be  easily  felt  2  cm.  below  the  ribs 
in  the  nipple  line.  The  ascitic  fluid  was  1009  in  specific  graidtj''  and  showed 
90  per  cent,  of  mononuclear  cells,  about  one-half  of  them  large  and  one- 
half  small. 

She  left  the  hospital  March  6,  1909,  and  up  to  date,  May  1,  1911,  has 
remained  well. 

Case  IX. — A  shoemaker,  aged  fifty-thi-ee  years,  entered  the  hospital 
November  12,  1908.  Familj''  history  and  past  history  not  remarkable. 
Eight  j'ears  ago  lumps  appeared  in  the  left  side  of  his  neck,  and  have  not 
changed  since  then  until  a  year  ago,  when  additional  and  larger  lumps 
made  their  appearance  near  those  previously  felt.  Also  similar  lumps  in 
the  axillse  and  groins.  Nine  months  ago  lumps  were  noticed  in  the  abdomen. 
Three  weeks  ago  the  belly  and  legs  began  to  swell,  and  a  week  ago  he  was 
tapped  in  the  Out-patient  Department  and  2200  c.c.  removed;  specific 
gravity,  1011;  sediment  lymphocjlic. 

A  year  and  a  half  ago  he  weighed  180  pounds,  a  month  ago  160  pounds. 
A  gland  was  removed  in  the  Out-patient  Department,  and  a  diagnosis  of 
lymphosarcoma  made. 

Am  Phys  2 
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On  physical  examination  there  was  a  mass  of  glands,  roughly  10  bj'  8  cm., 
in  the  left  side  of  the  neck,  not  adherent  to  the  skin,  and  fairly  movable. 
Elsewhere  in  the  neck,  axillae,  and  groins,  glands  from  the  size  of  a  bean 
to  that  of  a  hickory  nut.  The  right  pupil  slightly  larger  than  the  left. 
Heart's  apex  1.5  cm.  outside  the  nipple  line.  Cardiac  examination  other- 
wise not  significant;  lungs  negative.  The  abdomen  shows  ex-idences  of 
free  fluid  and  large  irregular  tumors.  The  spleen  and  liver  not  made 
out.  On  the  posterior  rectal  wall  a  mass  half  the  size  of  the  fist,  hard 
and  nodular,  was  palpable. 

He  was  tapped  on  November  25  and  82  ounces  of  brownish-red  fluid 
obtained.  On  December  4,  86  ounces  more  were  removed.  Specific  gravit}', 
1015;  sediment  mostly  epithelial  cells.  December  8,  115  ounces  more  were 
wdthdrawii.  December  20,  only  12  ounces.  December  24,  17  ounces  more. 
December  28,  x-rays  showed  shadow  over  the  whole  left  side  of  the  chest. 

Under  diuretin,  started  December  26,  urine  rose  on  the  30th  to  62  ounces, 
and  several  times  subsequently  60  to  80  ounces  were  obtained  as  the  result 
of  diuretin.  He  was  tapped  December  28,  and  7  pints  obtained.  On 
January  3,  50  ounces;  January  9,  6  pints;  January  15,  106  ounces;  January 
19,  96  ounces.  He  left  the  hospital  January  21,  and  died  soon  after  at 
home. 

SOLID    TUMORS    OF   THE    OVARY. 

1.  Cancer  of  the  Ovary.  Fifty-four  cases  are  on  record  at  the 
Massachusetts  General  Hospital  between  1870  and  1910.  In  6 
of  these  there  was  no  operation  or  autopsy.  Of  the  remaining  48, 
there  were  19  cases  (40  per  cent.)  in  which  a  considerable  amount 
of  ascites  w'as  found. 

2.  Fibroma  of  the  Ovary.  Twenty  well-recorded  cases  are  to  be 
found  in  our  records.  In  10  of  these  (50  per  cent.)  ascites  was  well 
marked  at  the  time  of  operation. 

3.  Sarcoma  of  the  Ovary.    Five  cases,  one  with  ascites. 


CYSTIC  TUMORS   OF  THE   OVARY. 

There  were  391  cases  operated  upon  at  the  ^Massachusetts  Gen- 
eral Hospital  (1870  to  1910)  for  multilocular  ovarian  cyst.  In 
31  of  these,  or  7.9  per  cent.,  ascites  was  w^ell  marked  at  the  time 
of  operation.  In  8  of  these  31  the  fluid  was  bloody  or  chocolate 
colored.    In  1  the  amount  of  serum  was  measured  at  17  quarts. 
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Table  I.     Causes  of  Ascites  as  Found  Post  Mortem  in  2217  Autopsies. 

1.  Cardiac  weal^ness  (due  to  valvular  or  parietal  disease) 89 

2.  Neoplasmic  peritonitis 2S 

Cancer  of  liver  and  glands 5 

Cancer  of  stomach  and  glands 3 

Cancer  of  pancreas  and  glands 3 

Cancer  of  adrenal  and  glands 1 

Cancer  of  duodenum  and  glands 1 

Cancer  of  gut  and  glands 1 

Cancer  of  liver  and  omentum 1 

Hepatic  lymphosarcoma 1 

3.  Renal  disease 26 

4.  Cirrhosis  of  the  liver 23 

5.  Tuberculous  peritonitis 10 

Tuberculous  adenitis  (tabes  mesenterica) 5 

6.  Adherent  pericardium 9 

7.  Eclampsia 3 

8.  Thrombosis  of  the  cava 1 

Thrombosis  of  the  portal 1 

Thrombosis  of  the  mesenteric 1 

9.  Chronic  peritonitis 3 

10.  Uterine  fibromyoma 3 

11.  Intestinal  obstruction 2 

12.  Pancreatitis 1 

13.  Ovarian  cyst 1 

14.  Acute  yellow  atrophy  of  the  liver 1 

15.  Status  lymphaticus 1 


224 


ol910. 

1870  to  1910. 

541 

1171* 

199 

716* 

96 

406* 

76 

279* 

3ll 

;:  [  - 
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Table  II.    Causes  of  Ascites  (Clinical  Diagnosis)  at  Massachusetts  General 
Hospital,  1870  to  1910. 


1.  Cardiac  weakness 

2.  Renal  and  cardiorenal 

3.  Cirrhosis  of  the  liver 

4.  Tuberculous  peritonitis 

5.  Ovarian  cyst,  multilocular 

Ovarian  fibroma 

Ovarian  cancer 

Ovarian  sarcoma 

6.  Uterine  fibroma 

7.  Neoplasmic  peritonitis 16 

Cancer  of  stomach 6 

Cancer  of  liver 5 

Cancer  of  gut 4 

Cancer  of  pancreas 1 

Cancer  of  spleen,  etc 1 

Malignant  lymphoma  (thoracic) 1 

Malignant  lymphoma  (thoracic  and  abdominal)        ....      1 

8.  Adherent  pericardium. 

9.  Thrombosis  (vena  cava). 
Thrombosis   (portal). 

10.  Intestinal  obstruction 

11.  Leukemia. 

12.  Pernicious  anemia. 

13.  Syphilis  of  the  liver,  etc. 

14.  Enlarged  spleen  (cause?). 


>35 


43t 


19* 


93* 


*  Estimated  from  the   16-year  period. 


t  1870  to  1905. 
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Table  III. 

Rate  of  ascitic 

No.  of  accumulatioD. 

Disease.  cases.  Ounces  per  day. 

1.  Cardiac  weakness 2  36-54 

2.  Cirrhosis  of  the  liver 16  20 

3.  Chronic  nephritis 5  13 

4.  Solid  tumors  of  ovary 2  12 

•5.  Neoplasms  of  the  abdominal  organs  and  glands      ....  4  11 

6.  Adherent  pericardium  (before  cardiolysis) 2  11 

Adherent  pericardium  (after  cardiolysis) 1  2 

7.  Uterine  fibroid 2  8-11 

8.  Tuberculous  peritonitis 15  5-6 


Table   IV.     Percentage  of  Ascites  Occurring  in  the  Different  Varieties  oj 

Ovarian  Tumor. 

Ascites  found  at 
Diagnosis.  No.  of  cases.       operation  in 

Ovarian  fibroma 20  50  per  cent. 

Ovarian  cancer 54  40  per  cent. 

Ovarian  sarcoma 5  20  per  cent. 

Ovarian  cystoma 391  7.9  per  cent. 

Among  14  cases  operated  upon  for  i')arovarian  cyst  no  ascites 
was  found  in  an^'. 


UTERINE   FIBROMYGMA, 

Among  723  cases  operated  upon  for  fibroid  of  the  uterus,  55  cases, 
or  7  per  cent.,  showed  ascites.  This  was  of  small  amount  in  18  cases 
(2.4  per  cent.);  of  large  amount  in  the  remaining  37  (4.6  per  cent.). 

In  10  of  the  55  cases  the  fluid  was  bloody;  in  2  others  it  was 
purulent. 

In  Table  1\  the  relation  of  ascites  to  the  different  varieties  of 
ovarian  tumor  is  demonstrated.  All  these  cases  were  operated  on. 
I  think  many  persons  will  be  surprised,  as  I  was,  to  learn  how  fre- 
quent is  the  association  of  ascites  with  benign  ovarian  growths 
such  as  fibroma  and  multilocular  cyst.  I  have  no  idea  why  a 
small  ovarian  fibroma  without  metastases  should  produce  extensi\'e 
ascites  so  frequently. 

WTiy  should  a  small  percentage  (7.9  per  cent.)  of  cystic  tumors 
produce  ascites?  One  would  expect  to  find  it  in  all  cases  or  in 
none. 
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SUMMARY  AND   CONCLUSIONS. 


1.  Among  the  possible  causes  of  extensive  ascites  we  must  not 
lose  sight  of  the  small  solid  tumors  of  the  ovary. 

2.  Pleural  effusion  may  be  produced  by  an  extensive  ascitic 
accumulation.  This  association  may  lead  to  a  false  diagnosis  of 
pleural  and  peritoneal  tuberculosis. 

.3.  The  cure  of  both  pleural  and  peritoneal  effusions  may  result 
from  excising  a  benign  ovarian  tumor. 

4.  Among  all  causes  of  ascites,  tuberculous  peritonitis  may  some- 
times be  recognized  by  the  greater  slowness  of  its  accumulation 
of  fluid. 


DISCUSSION. 


Dr.  Lewis  A.  Conner:  I  should  like  to  ask  Dr.  Cabot  whether  he  used 
the  study  of  the  fluid  itseK  to  aid  him  in  determining  the  nature  of  the 
ascites?  It  seems  to  me  that  this  is  sometimes  of  considerable  value,  just 
as  it  is  in  pleural  fluid. 

Dr.  R.  C.  Cabot:  ^Ye  worked  with  the  fluids  in  every  case,  and  I  was 
impressed  with  the  falhbility  of  this  test  when  one  came  to  really  doubtful 
cases.  Of  course,  in  cardiac  or  renal  cases  one  got  low  gravity  fluids, 
but  when  one  came  to  tuberculous  peritonitis,  cirrhosis  of  the  hver,  and 
ovarian  ascites,  the  three  in  which  there  is  real  difficulty  in  diagnosis,  at 
times  the  fluid  showed  nothing  of  importance.  The  albumin  and  specific 
gravity  were  no  guide  in  these  cases. 


THE  PRESENT  STATUS  OF  THE  TUBERCLXIX  TESTS. 


By  LAWRASON  BROWN,  M.D., 

8ARANAC   LAKE,    N.   T. 


During  the  last  ten  years  a  great  change  of  opinion  has  taken 
place  in  regard  to  the  tubercuHn  test.  The  subcutaneous  test  with 
its  disagreeable  reaction  has  deterred  many  from  using  tuberculin 
diagnostically,  and  not  until  von  Pirquet  described  his  cutaneous 
modification  and  Wolff-Eisner  and  Calmette  their  conjunctival 
test  has  tuberculin  been  universally  used.  These  and  other  modi- 
fications have  greatly  extended  our  knowledge  of  this  subject,  and 
it  has  seemed  fitting  at  this  time  to  review  briefly  my  experience 
with  tuberculin  used  for  diagnosis  and  to  draw  whatever  conclu- 
sions about  its  value  that  seem  warranted. 


I.    THE     SPECIFICITY     OF    TUBERCULIX. 

However  it  may  be  with  diseases  not  transmissible  to  the 
ordinary  laboratory  animals,  certainly  among  these  animals  only 
those  react  to  the  tuberculin  tests  which  are  tuberculous.  Tuber- 
culin, as  Citron  and  others  have  shown,  is  not  an  ordinary  toxin. 
Normal  animals  have  tuberculin  tolerance,  but  no  tuberculin 
anaphylaxis;  tuberculous  animals  have  tuberculin  anaphylaxis  and 
acquire  tuberculin  tolerance  when  properly  treated  with  tuber- 
culin. Normal  animals  may  acquire  anaphylaxis  after  injection  of 
tuberculin  when  the  second  dose  is  given  intravenously  or  intra- 
cerebrally,  but  Baldwin  and  Krause  have  been  imable  to  produce 
any  sensitiveness  to  tuberculin  in  normal  guinea-pigs  when  the 
second  dose  is  given  cutaneously,  intracutaneously,  subcutaneously, 
or  in  the  conjunctiAa.     This  suggests  that  some  difference  exists 
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between  the  mechanism  involved  in  the  ordinary  tubercuHn  test 
and  that  concerned  in  anaphylaxis,  though  the  difference  is  prob-  ^ 
ably  one  only  of  degree.  In  Koch's  first  paper  he  called  attention 
to  the  fact  that  it  required  250  milligrams  to  make  him  react,  and  in 
1891,  and  again  last  year,  reports  have  been  published  showing  that 
•infants,  apparently  healthy,  fail  to  react  to  very  large  doses,  even 
1000  milligrams  repeatedly  given.  This  simply  bears  out  the  experi- 
mental fact  that  only  animals  infected  with  tubercle  bacilli  react. 
Many  autopsy  reports  throw  grave  doubt  upon,  and  personally, 
I  believe,  disprove  all  published  statistics  which  go  to  show  that 
other  diseases  (particularly  syphilis)  react  specifically  to  tuberculin, 
but  indicate  that  they  are  in  reality  instances  of  double  infection. 
The  cutaneous  test  has  shown  that  patients  with  these  diseases 
react  to  tuberculin  in  about  the  same  proportion  as  ordinary  indi- 
viduals in  poor  health.  That  a  slight  tuberculous  infection  may  be 
suflScient  to  cause  reaction  for  a  time,  and  yet  leave  no  permanent 
pathological  change  visible  to  the  naked  eye,  is  readily  possible. 

Leprosy,  however,  must  be  considered  separately,  for  the  inter- 
esting work  of  Babes  suggests  that  while  most  of  the  lepers  who 
react  to  tuberculin  are  tuberculous  as  well,  still  it  is  impossible  in 
some  to  find  any  evidence  of  it  clinically  or  at  autopsy  and  the 
reddening  of  the  leprous  nodules  three  days  after  the  injection  of 
tuberculin  is  of  considerable  interest.  The  reaction  he  believes  is 
specific  for  leprosy  in  that  it  begins  later  (twenty-four  hours)  and 
lasts  longer  (for  several  days)  than  in  the  tuberculous,  possibly  not 
reaching  its  maximum  until  the  third  or  fourth  day.  The  cutaneous 
test  is  often  absent,  while  in  50  per  cent,  of  Babes'  cases  the  con- 
junctival test  was  positive.  Leprosy  and  tuberculosis  are  rarely 
confused,  and  the  presence  of  lepra  bacilli  in  numbers  in  the  nasal 
discharge  is  of  great  aid  in  differentiation. 

Recent  work  has  tended  to  show  that  sensitiveness  to  the  tuber- 
culin tests  cannot  be  produced  in  healthy  individuals.  This  does 
away  with  any  fear  of  a  too  slow  increment  of  dosage,  and  permits 
one  to  use  and  to  draw  diagnostic  conclusions  from  a  clinical  course 
of  tuberculin  treatment.  A  slight  reaction  to  a  small  dose  at  any 
time  during  the  course  of  treatment  would  be  proof  sufficient  that 
the  patient  had  had  a  tuberculous  infection. 
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II.  the  danger  of  tuberculin. 

The  conjunctival  test  has  produced  a  number  of  unfortunate 
accidents,  one  of  which,  a  central  corneal  opacity,  came  under 
my  observation  after  the  administration  of  the  test  dose.  When 
the  subcutaneous  test  follows  a  positive  conjunctival  test  the  eye 
may  react  again,  or  even  during  tuberculin  treatment  there  may  be 
for  a  time  slight  reddening.  These  objections,  with  the  exception  of 
the  injury  to  sight,  are  of  small  moment,  and  when  carefully  given, 
excluding  all  patients  who  have  ever  had  the  slightest  trouble 
with  their  eyes  and  using  only  1  and  5  per  cent,  solutions  of  the  old 
tuberculin,  the  test  seems  comparatively  safe.  General  reactions 
have  followed  its  use,  and  on  the  whole  it  should  be  avoided  in 
children. 

The  cutaneous  test  has  produced  lymphangitis,  extending  from 
the  forearm  to  the  elbow  or  even  the  shoulder,  with  slight  swelling 
of  the  lymphatic  glands  in  several  instances,  and  in  another  case 
rather  extensive  ecchymosis  but  no  necrosis.  Several  general  reac- 
tions have  occurred  in  my  patients.  Certainly  the  dangers  of  the 
cutaneous  test  are  so  slight  as  to  warrant  no  consideration  except  in 
scrofulous  children. 

The  subcutaneous  test  to  be  positive  demands  a  general  reaction, 
and  anyone  who  has  experienced  a  severe  reaction  to  tuberculin 
will  agree  with  me  that  the  ordeal  is,  to  say  the  least,  decidedly 
unpleasant.  In  the  majority  of  patients  the  only  symptom  remain- 
ing at  the  end  of  the  second  or  third  day  is  a  little  weakness,  which 
is  speedily  replaced  in  many  instances  by  the  feeling  of  impro\-e- 
ment.  I  have  repeatedly  been  asked  on  this  account  by  these 
patients  for  permission  to  take  tuberculin  therapeutically.  On  the 
other  hand,  in  a  few  instances,  I  have  seen  a  slight  temperature 
persist  for  months  after  a  subcutaneous  test  when  it  had  been  nor- 
mal previously.  In  one  case  expectoration,  which  had  been  absent 
before,  was  present  for  two  or  three  years  afterward,  but  it  is  no 
uncommon  thing  for  patients  who  have  never  had  tuberculin  to 
present  similar  histories.    In  several  instances,  on  the  other  hand, 
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patients  to  whom  we  were  about  to  administer  tuberculin,  but  for 
some  reason  failed  to  do  so,  had  attacks  of  pleurisy,  hemiplegia,  etc. 

The  discovery  for  the  first  time  of  tubercle  bacilli  in  the  sputum 
just  after  a  subcutaneous  tuberculin  test,  indicates  often  only 
that  the  sputum  had  not  been  examined  frequently  enough  before 
tke  test.  Without  doubt  tubercle  bacilli  are  present  in  the  sputum 
of  many  patients  when  after  one  or  two  ordinary  examinations 
they  are  stated  to  be  absent.  In  one  instance  we  gave  i  and  1 
milligram  to  a  patient  with  negative  sputum  without  reaction  of 
any  sort,  and  then  found  tubercle  bacilli  in  the  sputum,  which  had 
again  become  slightly  blood  streaked.  In  another  apparently  doubt- 
ful case,  while  we  were  considering  the  use  of  the  tuberculin  test, 
we  found  tubercle  bacilli  in  the  sputum. 

The  occurrence  of  tubercle  bacilli  in  the  sputum  following  or 
after  this  test  has  long  been  held  as  proof  of  the  lytic  activity  which 
many  assume  to  occur  during  this  reaction.  In  the  286  tests  under 
consideration  tubercle  bacilli  were  found  in  the  sputum  subsequent 
to  the  test  in  IS,  fourteen  times  in  the  incipient  and  four  in  the  mod- 
erately' advanced  cases.  In  order  to  connect  the  test  with  the  occur- 
rence of  tubercle  bacilli  as  cause  and  effect,  we  must  establish  some 
limit  of  time  in  which  the  tubercle  bacilli  must  occur.  I  have 
arbitrarily  chosen  two  months,  but  in  most  instances  all  effects  of 
the  reaction  have  passed  over  in  two  or  three  days.  Of  these  18  cases, 
5  incipient  and  2  moderately  advanced  occurred  within  this  period, 
4  within  one  and  .3  within  two  months.  In  one  instance,  included 
here,  the  test  was  negative,  in  another  tubercle  bacilli  were  found 
before  a  single  subcutaneous  dose  was  given,  while  in  a  third  the 
test  was  given  while  the  patient  was  waiting  admittance  and  before 
the  sputum  was  subjected  to  as  prolonged  search  as  afterward. 
If  we  exclude  these  .3,  the  figures  would  indicate  that  tubercle 
bacilli  are  two  or  three  times  as  likely  to  occur  after  as  within  the 
time  limit  of  two  months.  ^Mien  it  is  considered  that  tubercle 
bacilli  occurred  after  the  test  in  only  6  per  cent,  of  286  cases,  and 
that  in  less  than  2  per  cent,  did  there  occur  bacilli  within  two  months 
after  the  test,  it  seems  that  little  weight  can  be  attached  to  the  tuber- 
culin test  as  the  cause  of  the  occurrence  of  tubercle  bacilli  in  the 
sputum.  If  the  occurrence  of  tubercle  bacilli  in  the  sputum  after 
the  subcutaneous  test  were  connected  with  the  test,  it  is  only 
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reasonable  to  expect  to  find  some  signs  of  congestion  and  softening 
in  patients  whose  sputum  later  showed  the  presence  of  tubercle 
bacilli.  In  only  two  of  the  IS  cases,  previously  mentioned,  were  the 
respiratory  symptoms  increased,  one  of  which  was  the  instance 
where  there  was  only  an  intradermic  test.  In  all,  40  patients  showed 
some  increase  of  the  respiratory  symptoms,  and  in  only  one  could 
the  reaction  be  considered  in  any  way  connected  with  the  occur- 
rence of  tubercle  bacilli  in  the  sputum.  ]My  experience,  therefore, 
leads  me  to  believe  that  any  apparent  connection  is  due  entirely 
to  coincidence. 

At  the  Andirondack  Cottage  Sanitarium  our  routine  has  been  to 
require  all  patients  who  have  never  had  tubercle  bacilli  in  their 
sputum  to  undergo  the  subcutaneous  test.  More  recently  I  have 
come  to  hesitate  about  giving  it.  When  a  patient  is  doing  well,  it 
is  a  curious  thing  that  but  very  little  seems  required  to  upset  the 
balance  and  turn,  for  a  time  at  least,  the  scale  against  him.  The 
greatest  danger  that  I  have  seen  result  from  the  subcutaneous 
test  is  such  a  slight  temporary  disturbance,  but  without  doubt 
more  danger,  however  slight,  is  connected  with  this  test  than 
with  the  cutaneous  or  intradermic  tests. 

III.    THE   FOCAL   REACTION   IN  THE    LUNGS. 

An  increase  of  physical  signs  occurred  in  the  lungs  in  39  per  cent, 
of  127  patients  who  were  carefully  examined,  during  the  exam- 
ination and  for  the  most  part  two  days  later,  or,  if  we  include  1 7 
doubtful  cases,  in  45  per  cent.  The  occurrence  of  this  so-called 
focal  reaction  seems  to  be  little  connected  with  the  severity  of  the 
reaction  as  manifested  either  by  the  symptoms  or  by  the  degree  of 
temperature.  Symptoms  referable  to  the  respiratory  tract  seem  to 
occur  with  about  equal  frequency  in  those  with  and  in  those  without 
increase  of  physical  signs.  These  respiratory  symptoms,  however, 
were  in  almost  every  case  connected  with  marked  general  symptoms, 
but  apparently  occurred  independently  of  the  degree  of  fever  and 
showed  very  little  tendency  to  occur  more  frequently  in  early  stages 
of  the  disease.  In  a  few  cases  the  increased  physical  signs  persisted, 
and  it  is  possible  that  in  these  and  in  a  few  others  they  were  over- 
looked at  the  first  examination. 
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IV.  the  value  of  the  tuberculin  test. 

A  test,  to  be  of  real  value,  should  enable  us  to  differentiate  not 
only  tuberculosis  from  other  diseases,  but  also  clinical  tuberculosis 
from  non-clinical  tuberculosis.  The  latter  I  define  as  an  infection 
^vith  tubercle  bacilli,  which  has  not  reached  a  stage  in  which  it  can 
be  diagnosticated  clinically,  while  the  definition  of  "clinical  tuber- 
culosis" is  self-evident.  Clinical  tuberculosis  may  be  masked,  active, 
quiescent,  or  arrested,  stages  which  can  be  separated  only  by  the 
symptoms  and  physical  signs  which  the  patient  presents,  or  by  the 
lack  of  them. 

tuberculous  infections  classified  for  aid  in  diagnosis  and 

treatment. 

A.  Diagnosis. 

1.  Xon-clinical  tuberculosis. 

No  symptoms  or  physical  signs. 

May  or  may  not  react  to  tuberculin  tests. 

2.  Clinical  tuberculosis. 

With  symptoms  or  physical  signs,  or  both. 
Usually  react  to  tuberculin  tests. 

(a)  Masked. 

Physical  signs  only,  no  symptoms. 

(b)  Active. 

Symptoms  present. 

Physical  signs  usually  present. 

(c)  Quiescent  or  arrested. 

Symptoms  present  now  or  formerly. 
Physical  signs  present  or  absent. 

B.  Treatment. 

A.  Treatment  not  necessary.  . 

1.  Non-clinical  tuberculosis. 

2.  Clinical  tuberculosis. 

(a)  Masked. 

B.  Treatment  necessary  now  or  formerly. 

Clinical  tuberculosis. 

(b)  Active. 

(c)  Quiescent  or  arrested. 
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The  occurrence  of  a  tuberculin  reaction  in  apparently  healthy 
men  is  an  interesting  phenomenon  which  would  occur  probably  in 
a  large  percentage  of  middle-aged  individuals.  It  varies,  as  Franz 
has  shown,  more  or  less  directly  with  the  incidence  of  tuberculosis 
in  the  race.  It  possesses  in  health  no  clinical  importance.  If, 
however,  these  same  healthy  men  later  fall  ill  of  non-tuberculous 
diseases,  what  is  going  to  prevent  their  reacting,  in  part  at  least,  to 
tuberculin?  Xageli's  figures  and  Franz's  statistics  both  warn  us 
of  the  danger  of  depending  too  much  upon  this  test. 

In  my  experience  at  the  Adirondack  Cottage  Sanitarium,  where 
for  several  years  all  patients  without  tubercle  bacilli  in  the  sputum 
have  been  required  to  undergo  the  subcutaneous  test  as  a  routine 
measure,  I  have  come  to  believe  that  failure  to  react  to  10  milli- 
grams of  old  tuberculin,  given  subcutaneously,  does  not  exclude 
clinical  tuberculosis.  However,  in  the  presence  of  indefinite  symp- 
toms it  indicates  that  in  all  probability  treatment  is  unnecessary. 
I  have  allowed  these  patients  to  return  home  at  once,  and  so  far  no 
doubtful  clinical  case  who  has  failed  to  react  to  10  milligrams  has 
relapsed,  after  one  to  six  years,  though  we  have  had  only  12  such 
cases.  Nine  other  cases  reacted  first  to  10  milligrams.  One  patient 
who  failed  to  react  to  6  milligrams  was  classified  as  doubtful  for 
several  years,  but  finally  relapsed,  had  tubercle  bacilli  in  his  sputum, 
and  tuberculous  cervical  glands. 

I  have  no  doubt  that  some  patients  who  react  to  doses  much 
smaller  than  10  milligrams  may  suffer  only  from  tuberculous  infec- 
tion, and  that  the  symptoms  they  present  may  be  due  to  causes 
other  than  tuberculosis.  Over  half  (52  per  cent.)  of  our  advanced 
cases  reacted  to  1  milligram  or  less,  while  considerably  less  than 
half  of  the  incipient  cases  (42  per  cent.)  reacted  to  the  same  dose. 
In  only  4  per  cent,  of  the  advanced  and  15  per  cent,  of  the  incipient 
cases  was  it  necessary  to  give  over  5  milligrams  to  produce  reaction. 
A  negative  subcutaneous  test  in  a  tuberculous  patient  may  indi- 
cate either  the  absence  of  receptors  at  the  site  of  the  lesion  or  the 
presence  of  free  antibodies  in  the  blood.  In  a  certain  number  of 
these  cases  complement  deviating  substances  (amboceptors)  have 
been  found  in  the  blood,  and  in  a  patient  whose  clinical  history 
and  physical  signs  point  strongly  to  a  diagnosis  of  tuberculosis  the 
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occurrence  of  these  substances  may  explain  the  negative  subcu- 
taneous test. 

Healthy  infants  do  not  react  to  1000  milligrams.  Some  patients 
with  clinical  tuberculosis  react  only  to  10  or  more  milligrams. 
There  is,  therefore,  no  known  limit  at  which  a  healthy  man  will 
react  and  no  known  limit  which  divides  patients  with  tuberculous 
infection  from  those  with  clinical  tuberculosis.  Certainly  failure  to 
react  to  10  milligrams  or  less  does  not  surely  disprove  the  presence 
of  clinical  tuberculosis.  Of  9  patients  who  failed  to  react  to  10 
milligrams  given  subcutaneously,  4  reacted  to  the  cutaneous  test, 
while  3  failed  to  do  so  to  old  tuberculin  in  full  strength,  and  2 
showed  a  positive  local  reaction  (Stichreaktion).  One  of  the  three 
patients  with  a  negative  cutaneous  reaction  reacted  to  the  intra- 
dermic  test.  The  local  reaction  was  positive  in  every  instance 
(17(3)  where  it  was  noted  in  patients  who  reacted  to  the  subcuta- 
neous test. 

The  cutaneous  test  is  of  value  in  early  life,  though  when  its  relia- 
bility ceases  is  difficult  to  determine.  Certainly  after  seven  or 
eight  years  a  positive  reaction  is  of  little  value,  for  by  this  time 
tuberculous  infection  and  clinical  tuberculosis  are  vastly  different 
things,  and  without  doubt  the  great  majority  of  both  react  to  the 
cutaneous  test.  I  cannot  yet  accept  a  negative  skin  reaction  as 
excluding  either  tuberculous  infection  or  clinical  tuberculosis,  as 
I  know  of  tuberculous  patients  in  good  condition  who  have  failed 
to  react  to  old  tuberculin  in  full  strength.  This  absence  of  reaction 
of  the  skin  or  conjunctiva  may  indicate  only  that  no  sessile  recep- 
tors are  present  in  these  parts,  not  that  the  patient  is  without 
tuberculous  infection.  Many  attempts  have  been  made,  by  grad- 
uating the  dose  in  the  cutaneous  test,  to  separate  clinical  tuber- 
culosis from  tuberculous  infection.  Ellerman  and  Erlandsen  believe 
that  they  have  accomplished  this,  and  suggest  the  use  of  a  rather 
complicated  formula  based  upon  the  differences  of  the  average 
diameters  of  the  papules  when  four  scarifications  have  been  made 
through  four  simultaneously  applied  doses  of  tuberculin,  each  four 
times  stronger  than  the  preceding  (e.  g.,  0.5  per  cent.,  2  per  cent., 
8  per  cent,  and  32  per  cent.  O.  T.).  Some  have  not  been  able  to 
verify  this,  nor  has  it  been  proved,  providing  a  sufficient  amount  be 
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used,  that  the  quantity  of  the  solutions  play  a  very  important  part, 
^ly  experience  leads  me  to  believe  that  the  more  nearly  the  tech- 
nique approaches  that  used  for  vaccinia,  the  more  reliable  the  results. 
In  any  individual  patient  if  he  reacts  to  one  drop  of  1  per  cent,  or 
of  a  5  per  cent,  solution  of  old  tuberculin  given  in  different  eyes,  he 
is  more  likely  to  have  clinical  tuberculosis  than  if  he  reacted  only  to 
the  cutaneous  test. 

The  intradermic  test  should,  theoretically,  be  far  more  accurate 
than  either  the  conjunctival  or  the  cutaneous  test,  however  applied, 
for  all  the  tuberculin  given  reaches  the  interior  of  the  skin.  It 
admits  further  of  accurate  dosage  which,  on  account  of  the  pos- 
sible variation  in  power  of  absorption  of  the  skin  and  the  difficulty 
of  keeping  all  the  solution  over  the  abrasion  or  on  rhe  conjunctiva 
until  absorbed,  is  impossible  in  either  the  cutaneous  or  the  conjunc- 
tival tests.  In  some  instances  certainly  it  is  more  sensitive  than  the 
skin  test,  reacting  where  the  latter  is  absent.  While  a  dose  of  yto 
of  a  milligram  has  never  caused  a  general  reaction,  we  have  no 
record  of  any  patient  failing  to  react  to  this  dose  given  intrader- 
mically. 

In  brief,  if  we  except  for  the  time  being  leprosy,  tuberculin  is  a 
specific  test  for  the  detection  of  tuberculous  infection.  The  danger 
from  the  use  of  the  tuberculin  tests  is  slight,  but  in  some  unsuitable 
cases  very  real  and  possibly  severe.  Reaction,  even  when  severe, 
has  no  connection  with  the  appearance  of  tubercle  bacilli  in  the 
sputum.  Increase  of  physical  signs  occurs  in  about  one-third  of  all 
the  cases  and  in  one-half  of  those  with  increase  of  pulmonary  symp- 
toms, and  is  independent  of  the  appearance  of  tubercle  bacilli  in 
the  sputum.  In  practice,  exposure  to  infection,  characteristic 
symptoms  (such  as  hemoptysis,  pleurisy  with  effusion,  dry  pleurisy 
on  both  sides),  and  localized  persistent  physical  signs  at  one  apex, 
are  diagnostic  data  of  far  more  importance  in  clinical  tuberculosis 
than  that  derived  from  the  tuberculin  tests.  A  positive  reaction 
when  only  doubtful  symptoms  of  pulmonary  tuberculosis  are 
present  is  of  uncertain  value  unless  the  pulmonary  symptoms 
or  signs  are  definitely  increased  during  the  reaction.  A  negative 
reaction  is  of  uncertain  value,  and  in  the  face  of  positive  symptoms 
carries  little  weight.  In  many  instances  the  tuberculin  tests  add 
only  confusion  to  the  clinical  data.    The  subcutaneous  test,  depend- 
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ing  as  it  does  upon  the  reaction  at  the  site  of  the  lesion,  is  still  today 
the  most  reliable  of  the  tuberculin  tests,  but  neither  this  nor  any 
of  the  modifications  as  yet  devised  differentiate  clearly  clinical 
tuberculosis  that  demands  vigorous  treatment  from  non-clinical 
tuberculosis  that  requires  only  a  God-fearing  life. 


DISCUSSION. 


Dr.  Frederick  C.  Shattuck:  I  simply  rise  to  corroborate  the  state- 
ment of  Dr.  Brown  that  the  subcutaneous  test  is  the  most  rehable.  I  have 
used  it  for  manj^  years  with  the  utmost  freedom,  just  as  freely  on  my  patients 
in  the  hospital  as  I  should  use  it  on  cattle.  I  have  never  seen  any  untoward 
result  beyond  a  disturbance  of  two  or  three  days,  except  in  one  case  of 
Addison's  disease.  In  this  case  death  occurred  wdtliin  two  days  after  the 
injection  and  was  apparently  due  thereto. 

Dr.  Theodore  Janeway:  I  want  to  corroborate  Dr.  Shattuck's 
experience  of  rapid  fatal  issue  in  Addison's  disease  following  the  injec- 
tion of  tuberculin  for  diagnostic  purposes. 

Dr.  Henry  Koplik:  I  make  an  almost  routine  use  of  the  cutaneous 
von  Pirquet  test  in  children.  This  is  the  test  of  preference,  but  in  certain 
cases  of  pleurisy  Avith  effusion  in  older  children,  Avishing  to  confirm  the 
diagnosis  of  tuberculosis,  after  the  patient  had  improved  and  the  tempera- 
ture had  been  normal  for  some  little  time,  I  have  had  a  few  ver}'  un- 
pleasant experiences  in  trying  to  confirm  the  test  of  von  Pirquet  by  making 
injections  of  old  tuberculin.  The  temperature  rose,  the  effusion  increased, 
and  the  patients  became  quite  ill.  This  is  not  a  desirable  happening 
after  the  patient  has  been  appareatl}'  on  the  road  to  recovery. 

Dr.  I.  Adler:  I  want  simply  to  state  that  I  have  had  under  observa- 
tion for  two  years  a  case  of  undoubted  Addison's  disease,  a  mild  case, 
that  has  been  exclusively  and  continuously  treated  with  tuberculin  in- 
jections. Beginning  with  very  smaill  doses  and  now  taking  fairlj'  large 
doses,  the  patient  has  felt  better  and  clinically  has  been  improved. 

Dr.  Joseph  L.  Miller:  I  believe  the  ver\^  conservative  stand  taken 
by  Dr.  Brown  is  to  be  xery  highly  commended.  Since  the  introduction 
of  the  simpler  tuberculin  tests  like  the  von  Pirquet,  I  beUeve  there  has 
been  a  great  deal  of  harm  and  injustice  done  the  patient  by  assuming  that 
inasmuch  as  they  gave  a  positive  von   Pirquet,  it   was   necessary  that 
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they  be  sent  awaj''  from  home  and  be  treated  as  patients  suffering  with 
the  severe  form  of  tuberculosis;  whereas,  as  a  matter  of  fact,  there  was  no 
cHnical  evidence  that  these  cases  were  suffering  from  an  acute  tubercular 
trouble. 

Dr.  Brown:  I  would  like  to  call  attention  to  the  chart  which  I  have 
made  to  illustrate  my  remarks.  I  have  classified  here  all  cases  of  tubercu- 
lous infection,  first,  for  aid  in  diagnosis;  second,  for  aid  in  regard  to  treat- 
ment. Under  the  heading  "Aid  in  Diagnosis,"  I  have  separated  non- 
cUnical  from  clinical  tuberculosis.  Patients  under  the  head  of  non-chnical 
are  those  who  have  no  sjinptoms  or  phA'sical  signs,  but  may  or  may  not 
react  to  the  tuberculin  test.  I  believe  that  when  a  patient  reacts  to  the 
tuberculin  test  he  is  tuberculous.  Under  the  second  head,  which  I  have 
designated  "Clinical  Tuberculosis,"  are  grouped  those  patients  with 
symptoms  or  physical  signs,  or  both.  They  usually  react  to  the  tuberculin 
tests.    I  have  divided  them  into  three  groups: 

(a)  Masked  cases  which  present  physical  signs  only  and  have  no  sj'mp- 
toms. 

(6)  Active,  where  symptoms  are  present  and  physical  signs  are  usuallj' 
well  marked. 

(c)  Quiescent  or  arrested  cases.  Symptoms  are  or  have  been  present 
and  physical  signs  are  usuallj''  present  or  have  been  present. 

Under  the  division  of  treatment  I  have  made  two  groups:  First,  those 
in  whom  treatment  is  not  necessary.  Under  this  group  are  put  the  non- 
clinical tuberculous  and  the  masked  tuberculous,  which  was  included 
under  clinical  tuberculosis.  Second,  those  patients  in  whom  treatment  is 
or  has  been  necessary.  Under  this  group  I  have  put  active  and  arrested 
or  quiescent  patients. 

The  most  important  group  today  is  the  masked  tuberculosis,  for  the 
following  reasons: 

The  patient  reports  to  the  tuberculosis  dispensary,  is  examined,  and  found 
to  be  in  such  an  advanced  stage  of  tuberculosis  that  he  is  not  eligible  for 
treatment  in  a  sanatorium.  His  family  is  sent  for  and  some  members 
present  some  suspicious  physical  signs,  but  no  symptoms.  The  attitude 
of  some  medical  examiners  is  that  as  soon  as  physical  signs  are  found 
in  the  members  of  the  family  of  a  tuberculous  patient  they  should  go 
away  for  treatment.  This  they  hold  when  there  are  only  a  few  physical 
signs  and  when  the  individual  has  never  at  any  time  sho\\-n  decided 
signs  of  tuberculosis.  I  believe  that  you  should  treat  a  patient  only  for 
the  disease  which  is  expressed  by  sj^mptoms,  and  not  for  a  few  physical 
signs  which  maj''  never  produce  any  symptoms  whatsoever.  The  patient, 
however,  must  be  carefully  watched  for  some  months.  Treatment  then  is 
not  necessary  in  the  cases  of  non-clinical  tulicrculosi-s,  and  it  is  not  neces- 
sary in  masked  cases  of  clinical  tuberculosis,  but  it  is  or  has  been  necessary 
in  tuberculosis  which  is  either  active  or  quiescent. 


THE   OCCURRENCE  OF  ABDOMINAL  PAIN,  SUPERFI- 
CIAL   AND    DEEP    ABDOMINAL    TENDERNESS, 
MUSCULAR  RIGIDITY  OF  THE  ABDOMINAL 
PARIETES,  AND  PSEUDOPERFORATIVE 
OR  FSEUDOPERITONITIC  SYMPTOMS 
IN  THORACIC  DISEASE,  PNEU- 
MONIA, AND  PERICARDITIS. 


By  ARTHUR  R.  EDWARDS,  M.D., 

CHICAGO. 


For  a  long  time  we  have  known  that  in  thoracic  affections,  such 
as  pneumonia  and  pleurisy,  pain  may  be  reflected  from  the  chest  to 
the  abdomen,  thereby  simulating  abdominal  disease.  (Andral, 
1836;  Watson,  1871;  Fagge,  and  others.) 

In  discussions  of  this  not  infrequent  occurrence,  attention  has 
been  directed  chiefly  to  the  pain  alone,  and  it  is  commonly  stated 
that  such  abdominal  reference  of  pain  of  thoracic  origin  may 
be  differentiated  directly  by  the  absence,  in  thoracic  disease,  of 
abdominal  tenderness  and  other  intrinsically  abdominal  findings. 

The  object  of  this  paper  is  to  establish  the  existence  of  deep 
abdominal  tenderness,  muscular  rigidity,  collapse,  and  the  Hippo- 
cratic  abdominal  symptoms  of  rupture  and  peritonitis  in  purely 
thoracic  affections. 

1.  Case  of  right  lower  lobe  pneumonia,  in  which  abdominal  pain, 
tenderness,  rigidity,  and  retraction,  in  association  with  collapse, 
precisely  simulated  perforative  peritonitis;  in  which  operation  dis- 
closed no  abdominal  abnormality;  and  in  which,  a  day  later,  the 
appropriate  findings  of  fibrinous  pneumonia  appeared. 

In  June,  1907,  a  man,  aged  thirty-two  years,  entered  the  hospital 
in  partial  collapse,  having  been  taken  ill  some  four  hours  earlier 
with  severe  pain  in  the  lower  abdomen.    The  temperature  was  101°, 
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the  pulse  lOG  and  small,  and  the  respirations  22,  The  skin  was 
grayish,  particularly  about  the  mouth,  and  the  expression  strongly 
indicated  anxiety  and  suffering.  The  thoracic  examination  was 
negative.  The  abdomen  was  considerably  retracted  on  both  sides 
and  above  as  well  as  below.  Palpation  elicited  marked  tenderness, 
and  more  on  deep  than  on  superficial  pressure,  particularly  below 
the  umbilicus.  The  least  movement,  as  turning  the  patient  on  his 
side  to  test  for  free  fluid  and  to  explore  the  posterior  chest,  gravely 
accentuated  the  abdominal  distress.  The  rectal  and  urinary  exam- 
inations were  negative  and  the  white  count  was  17,000.  In  the 
entire  absence  of  any  previous  abdominal  or  other  history,  the  shock 
and  abdominal  picture  was  interpreted  as  perforation  and  perito- 
nitis, and  the  only  speculation  concerned  the  origin  of  the  perfora- 
tion. The  examining  surgeons  and  physicians  coincided  in  the 
indication  for  immediate  laparotomy,  which  was  performed  by  Dr. 
E.  Wyllis  Andrews.  The  peritoneum,  appendix,  stomach,  bowel, 
and  gall-bladder  were  explored  carefully,  but  with  completely  nega- 
tive results.  In  just  twenty-four  hours  after  admission  the  fever 
rose  to  103  and  the  breathing  to  26  to  28,  the  pulse  remained  sta- 
tionary, a  catching  but  unproductive  cough  appeared,  and  crepitant 
rales  were  determined  over  the  right  lower  lobe,  and  in  twehe  hours 
more,  dulness  and  bronchial  breathing.  In  five  days  from  the 
onset  a  typical  crisis  ensued. 

2.  Case  of  pericarditis  with  effusion,  pain  and  tenderness  o\er 
the  entire  abdomen,  muscular  defence,  abdominal  retraction,  and 
later  left  upper  lobe  pneumonia. 

In  June,  1907,  a  boy,  aged  fourteen  years,  of  robust  appearance 
and  high  color,  entered  the  hospital,  complaining  of  languor,  head- 
ache, and  anorexia.  His  previous  history  was  negative,  save  for 
measles,  whooping  cough,  and  varicella  early  in  life.  Abdominal 
distress  appeared  after  two  days  of  low  fever  (99.8°  to  101.2°), 
a  pulse  rate  of  100  to  115,  and  normal  breathing  rate  (IS  to  20). 
The  abdomen  was  equally  sensitive  to  superficial  and  deep  palpa- 
tion, its  walls  were  generally  retracted,  the  abdomen  did  not  par- 
ticipate in  the  respiratory  movements,  and  the  patient  lay  quiet 
because  movement  increased  his  abdominal  pain,  as  by  the  eft'orts  of 
urination,  defecation,  etc. 
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The  tongue,  chest,  glands,  urine,  etc.,  were  negative,  and  the 
white  count  showed  15,400  leukocytes.  It  seemed  perfectly  clear 
that  there  was  peritonitis  from  some  cause.  This  case  immediately 
followed  the  one  first  described;  four  other  patients  admitted  to 
the  surgical  service  and  operated  upon  under  the  erroneous  diagnosis 
of  peritonitis  or  appendicitis  developed  pneumonia,  and  these  experi- 
ences excited  an  unusual  reserve  both  among  the  surgical  and  medical 
staffs.  Another  day  later  a  typical  to-and-fro  pericarditic  friction 
was  noted  and  effusion  gradually  gave  the  typical  pyriform  precordial 
dulness,  buried  the  heart  tones,  and  masked  the  apical  and  cardiac 
pulsations.  As  the  effusion  appeared,  all  abdominal  symptoms 
remitted.  The  fever  rose  to  101°  to  103°,  the  pulse  to  120,  and  the 
breathing  to  30  to  36.  One  week  after  admission  crepitant  rales, 
dulness,  bronchial  breathing,  increased  vocal  fremitus,  and  bron- 
chophony developed  over  the  left  upper  apex,  chiefly  behind,  which 
findings  seemed  pneumonic  rather  than  from  pressure  by  the  peri- 
cardial exudate,  although  the  latter  interpretation  was  considered. 
In  ten  days  after  admission,  convalescence  was  established  by  a 
slow  crisis. 

To  the  writer  the  particular  interest  of  these  cases  consists 
in  the  initial  severe  and  diffuse  and  abdominal  symptoms.  This 
pseudoperitonitic  or  pseudoperforative  symptom  complex  seems 
remarkable  in  two  ways — (a)  that  no  thoracic  symptoms  of  any 
kind  co-existed  with  the  symptoms  of  onset;  and  (b)  that  the  abdom- 
inal s\Tnptoms  in  their  completeness  left  no  doubt,  in  the  opinion 
of  all  observers,  as  to  the  existence  of  peritonitis  or  perforation. 

Systematic  treatises  on  pneumonia  and  pleurisy,  particularly  in 
pediatrics,  give  due  mention  of  pain  referred  to  the  abdomen, 
thereby  simulating  acute  abdominal  inflammation,  and  many 
special  articles  have  considered  these  conditions.  It  is  usually 
and  properly  stated  that  differentiation  is  possible,  by  noting  that 
tenderness  is  absent  over  the  subjectively  painful  abdominal  area 
and  that  thoracic  examination  or  respiratory  symptoms  give  some 
clue  to  the  nature  of  the  affection.  Indeed,  the  clinician  customarily, 
in  instances  of  abdominal  pain,  halts  till  he  can  exclude  the  triad 
of  confusions — tabetic  crises,  respiratory  infections,  and  vertebral 
disease. 
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The  pain  is  variously  depicted.  Some,  as  Henoch,  speak  of  it  as 
superficial  only,  yet  Raillet  describes  the  pain  as  deep  and  over 
]\IcBurney's  point.  Melchior  places  special  differential  reliance  on 
the  contrast  between  the  slight  local  findings  and  the  severe  general 
symptoms,  as  the  sharp  pain,  the  high  fever,  the  involvement  of 
the  sensorium,  involuntary  evacuations,  etc. ;  he  cites  the  analogous 
early  appendix  symptoms  of  typhoid  as  an  example.  It  is  held 
that  pain  and  other  abdominal  symptoms  of  this  pseudoperi- 
tonitic  group  cease  suddenly  and  characteristically,  which  is  con- 
sidered differential  from  appendicitis.  Against  this  statement,  a 
strong  protest  must  be  made,  inasmuch  as  every  clinician  has  learned 
to  dread  the  sudden  treacherous  improvement  witnessed  in  appen- 
dicitis, when  gangrene  or  rupture  relieves  the  tension  of  the  part 
involved. 

Tenderness  and  rigidity  are  frequently  described.  It  may  be 
local  or  general.  Richardson  speaks  of  rigidity  and  universal 
tenderness.  Aaron  finds  that  the  muscular  defence  is  less  than  in 
perityphlitis.  Mignon  found  generalized  abdominal  rigidity,  and 
Barnard's  patient  exhibited  almost  spasmodically  hard  abdominal 
muscles.  Melchior's  patient  exhibited  tension  of  the  abdominal 
walls.  In  the  writer's  experience  moderate  abdominal  tension  is 
common  in  pneumonia. 

Immobility  in  bed  is  also  described  by  Mirande.  In  Griffith's 
and  Richardson's  reports  the  knees  were  drawn  up. 

Collapse  is  seldom  described.  In  Marten's  three  pneumonias 
the  symptoms  at  first  resembled  perforation,  but  operation  was 
suspended  till  the  pneumonic  signs  cleared  the  diagnosis.  In 
Barnard's  report  the  patient  collapsed  on  the  street;  epigastric 
rigidity,  pain  and  tenderness,  the  rapid,  thready  pulse,  and  a  his- 
tory of  gastric  ulcer  led  to  operation,  which  revealed  no  ulcer  or 
peritonitis;  the  autopsy  disclosed  bilateral  lower  lobe  pneumonia. 
Barnard  comments  upon  the  relaxation  of  the  abdominal  walls 
between  respirations,  which  was  lacking  in  our  cases. 

llie  general  symptoms  commonly  in  some  way  suggest  a  general 
infection  or  respiratory  localization.  The  significance  of  fever, 
higher  than  is  usual  in  appendicitis  is  emphasized  by  Griffith, 
Barnard,  Richardson,  and  Sprengel.    The  gray  color  {tcint  plomhe) 
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of  the  skin  in  appendicitis  is  important,  in  Krimisson's  opinion. 
Anxiety  is  especially  remarked  in  one  of  Griffith's  patients  and  in 
our  first  one.  Headache,  severe  cerebral  toxemia,  chills,  cough,  and 
the  rate  and  character  of  the  breathing  are  important.  Obstinate 
constipation  is  not  uncommon,  and  initial  vomiting,  especially  in 
children,  or  even  renewed  emesis,  may  be  confusing. 

Confusions  arise  not  merely  in  pleurisy,  empyema,  and  lower 
lobe  pneumonias,  but  also  in  bronchopneumonia,  upper  lobe  hepati- 
zation (Bennecke  and  Herrick),  and,  as  in  the  writer's  second  case, 
pericarditis  with  effusion. 

In  conclusion,  it  is  not  the  object  of  the  writer  to  canvass  the 
entire  literature  of  this  subject  nor  to  claim  that  the  clinical  picture 
described  is  wholly  unique,  since  doubtless  many  have  experienced 
the  same  situation.    However,  it  is  proper  to  insist: 

1.  That  pneumonia,  pleurisy,  and  pericarditis,  at  their  very  onset, 
may  present  absolutely  no  symptoms  other  than  the  abdominal 
findings. 

2.  That  these  phenomena  of  invasion  may  completely  resemble 
appendicitis,  peritonitis  of  other  etiology,  or  even  the  collapse  of 
perforation. 

3.  That  diagnostic  errors  and  unnecessary  operations  may  be 
unavoidable.  Immediate  operation  is  imperative,  and  the  small 
percentage  of  error  is  negligible  in  comparison  with  the  benefits 
of  early  operation  in  genuine  indications  (particularly  as  SO  per 
cent,  of  patients,  operated  upon  under  a  mistaken  diagnosis, 
recover) . 

4.  That  the  tenderness  does  not  always  remit  with  deep,  flat 
pressure,  and  that  relaxation  of  the  abdominal  parietes,  between 
respirations,  is  not  invariable. 

5.  That  the  general  symptoms  did  not  overshadow  the  local, 
the  latter  being  the  more  salient. 
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DISCUSSION. 


Dr.  J.  P.  Crozer  Griffith:  I  have  listened  with  a  great  deal  of  ap- 
preciation to  Dr.  Edwards'  paper,  especially  as  it  is  on  a  subject  which 
has  interested  me  from  past  experience.  As  far  back  as  1896  I  saw  my 
first  case  of  this  condition,  and  failed  at  the  beginning  to  make  a  diagnosis. 
Some  years  ago  I  published  an  account  of  5  cases  and  quoted  from  the 
literature  to  some  extent  regarding  others.  Dr.  Edwards  has  referred  to 
this  publication.  Since  then  I  have  seen  this  "peritonitic  pneumonia" 
repeatedly,  and  have  more  than  once  been  led  astray  for  a  time  in  the 
matter  of  diagnosis.  I  agree  with  Dr.  Edwards  entirely  that  the  diagnostic 
symptoms  are  not  to  be  depended  upon,  although  I  think  that,  taking 
them  all  together,  the}^  are  usually  very  suggeistive.  The  onlj-  thing  to 
do  is  never  to  advise  operation  without  having  in  mind  the  possibihty 
of  pneumonia  or  pleurisj-,  and  coming  to  a  conclusion  only  after  careful 
examination  of  the  chest  and  the  weighing  of  all  the  data  found. 

Dr.  Francis  Kixnicutt:  I  \Aish  to  thank  Dr.  Edwards  for  calling 
attention  to  a  familiar  chnical  observation,  which  it  is  important,  never- 
theless, to  emphasize.  Mistaken  diagnoses  are  not  infrequent  in  cases 
described  by  Dr.  Edwards.  There  are  groups  of  cases  in  which  the  pri- 
mary trouble  is  a  pleurisy  or  pneumonia  in  which  the  symptoms  and 
physical  signs  simulate  very  closely  acute  pathological  lesions,  both  in  the 
upper  and  lower  abdomen.  This  is  easily  understandable,  bearing  in  mind 
the  anatomical  distribution  of  the  anterior  divisions  of  the  six  lower  dorsal 
nerves  (abdominal  or  lower  intercostal  nerves),  both  in  the  skin  and  mus- 
cle planes  of  the  abdomen  and  also  in  the  diaphragm.  The  involvement 
of  these  nerves  in  a  pleurisy  can  give  many  of  the  symptoms  and  physical 
signs  of  an  acute  abdominal  lesion — abdominal  pain,  tenderness,  muscular 
rigidity.  The  differential  diagnosis  in  such  instances  is  often  very  difficult. 
Even  the  blood  count  may  assist  but  little,  a  polynuclear  hyperleukocy- 
tosis  usually  being  present  in  both  conditions.  Mistakes  in  my  experience 
have  been  more  frequent  when  the  diapliragmatic  jiloura  alone  has  been 
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involved.  Here  the  phj'sical  signs  of  a  lesion  in  that  difficult  portion  of 
the  abdomen  for  diagnosis  (especially  the  right  upper  quandrant)  may  all 
be  present.  Nevertheless,  a  very  careful  consideration  of  the  inception 
of  the  symptoms,  nith  an  equally  painstaking  physical  examination  of 
the  chest,  should  render  mistakes  in  diagnosis  infrequent.  It  should  go 
without  saying  that  such  an  examination  of  the  chest  should  never  be 
omitted  in  the  presence  of  the  symptoms  and  signs  of  acute  abdominal 
trouble. 

Dr.  FRA^"CIS  H.  Williams:  In  this  comiection,  Mr.  President,  I 
would  like  to  suggest  the  importance  of  fluoroscopic  examinations  of 
the  chest  in  these  cases,  because  signs  of  pneumonia  are  perfecth'  evident 
by  means  of  the  fluoroscope  before  you  get  any  phj'sical  signs. 

Dr.  M.  H.  Fussell:  I  suppo.se  there  is  no  one  who  believes  more 
thoroughly  than  I  in  the  grave  importance,  the  absolute  necessity,  of 
an  early  operation  in  abdominal  cases  of  the  character  simulated  by  those 
cases  of  Dr.  Edwards,  and  yet  I  never  operate  on  a  case  which  appears  to 
be  abdominal  without  the  greate.st  trepidation  because  of  the  mistakes 
I  have  made  myself  and  because  of  the  mistakes  I  know  others  have  made. 
Only  last  week  I  was  called  by  a  most  intelUgent  physician  in  Kensington 
to  see  a  case  which  corresponds  in  almost  every  particular  to  the  cases 
of  Dr.  Edwards.  A  young  man,  a  drinking  individual,  aged  twenty-seven 
years,  was  suddenly  seized  ^\ath  pain  in  his  right  lower  lumbar  region. 
The  pain  was  excruciating;  he  could  not  breathe  or  move  without  crying 
out  with  pain.  Morphine  apparently  had  no  effect  upon  his  pain.  When  I 
saw  him  a  few  hours  later  the  abdomen  was  as  tense  as  any  abdomen  I 
ever  saw.  However,  he  did  have  peristalsis.  There  was  no  local  tender- 
ness. There  was  extreme  difficulty  in  breathing,  and  I  made  a  careful  exam- 
ination of  the  chest.  He  was  cyanosed;  pulse,  120;  respirations  were  .some- 
thing like  50.  On  examination  of  his  chest  I  found  .some  dulness  at  the 
right  base,  and  after  a  great  deal  of  discussion  we  came  to  the  conclusion 
that  this  was  a  chest  case,  and  later  the  diagnosis  was  proved  correct, 
because  he  has  gone  through  a  perfectly  normal  course  of  pneumonia 
without  an}'  further  abdominal  condition.  It  seems  to  me  that  there  is 
no  one  symptom  or  set  of  sjinptoms  that  we  can  make  diagnosis  by.  It 
is  the  ensemble  by  which  we  come  to  our  conclusion.  In  some  cases  you 
detect  local  conditions  in  the  lung,  which  make  you  pretty  sure  it  is  not 
abdominal,  and  in  other  cases  there  will  be  lack  of  specific  abdominal  causes, 
which  makes  you  sure  it  is  a  pulmonary  condition;  so  we  have  to  weigh  all 
such  eases  with  the  greatest  degree  of  deliberateness. 

Dr.  James  Tysox:  I  believe  it  has  come  to  be  an  acknowledged  fact 
that  symptoms  simulating  those  of  appendicitis  occur  under  these  circum- 
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stances,  and  I  have  met  a  number  of  such  cases,  but  I  rise  more  par- 
ticularly in  defence  of  the  surgeons  under  the  circumstances.  In  one  of 
my  early  experiences  of  this  kind  it  was  a  surgeon  who  suggested  delay 
in  operation  on  a  child  because  of  the  occurrence  of  these  symptoms 
— and  most  of  them  occur  in  children.  The  operation  was  deferred, 
the  child  apparently  recovered,  but  some  months  or  a  j-ear  later  an 
appendicitis  did  occur,  and  the  child  was  operated  on  successfully.  So 
that  one  can  have  the  rule  working  both  ways. 

Dr.  a.  Jacobi:  The  surface  abdominal  pain  is  easil}'  explained  in  such 
cases  by  the  extensive  comiection  of  the  intercostal  nerve.  I  would  like 
to  know  whether  there  is  not  some  anatomical  lesion.  I  have  not  the 
slightest  doubt  that  those  gentlemen  who  boast  of  so  many  mistakes  have 
studied  the  matter  from  the  anatomical  point  of  ^•iew.  Is  there  an  ana- 
tomical suggestion  which  explains  the  intense  -visceral  pain  depending 
upon  thoracic  diseases?  I  would  like  to  know  whether  an^-thing  is  known 
about  it. 

Dr.  Joseph  A.  Capps:  I  would  hke  to  ask  Dr.  Edwards  whether 
he  found  any  sign  of  involvement  of  the  diaphragm?  I  think  there  is 
evidence  that  in  these  cases  of  thoracic  disease  with  abdominal  pain  the 
diaphragmatic  pleura  is  involved,  as  suggested  by  Dr.  Kinnicutt. 

Dr.  Hexry  Sewall:  Is  abdominal  pain  ever  noticed  when  the  lesion 
is  in  the  left  lung? 

Dr.  S.  Solis  Cohen:  I  simply  \\-ish  to  refer  to  one  recent  case  in 
which  the  diagnosis  of  gastric  ulcer  had  been  made  by  a  pre%'ious  attendant 
on  account  of  the  vomiting  which  accompanied  the  onset  of  pneumonia  of 
the  left  side,  the  presence  of  blood-streaked  mucus  in  the  vomitus  i)robably 
having  led  to  this  opinion.  The  pain  was  distinctly  epigastric  and  increased 
by  pressure.  The  progress  of  the  case  left  no  doubt  of  the  diagnosis.  I  saw 
the  patient  on  the  third  day.  At  that  time  signs  of  pneumonia  were  evi- 
dent, and  there  has  been  nothing  since  recovery  to  indicate  that  gastric 
ulcer  is  present.  I  must  not  sit  down,  however,  without  a  word  in  defence 
of  the  surgeons.  I  had  three  cases  of  pneumonia  sent  into  the  medical 
ward  at  Jefferson  Hospital  this  winter,  from  the  surgical  wards.  Attending 
physicians  had  sent  the  patients  in  for  supposed  alxlominal  conditions,  and 
the  correct  diagnosis  was  made  l)y  the  surgeons. 

Dr.  E.  Libmax:  The  marked  abdominal  symptoms  in  some  cases  of 
intrathoracic  disease  are  probably  to  be  explained  in  a  number  of  ways. 
In  some  cases  they  present  features  due  to  irradiation  along  the  lower 
intercostal  nerves;   in   others,   the   abdominal   symptoms    (pain,   hyper- 
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algesia,  tenderness  of  the  muscles)  are  to  be  explained  according  to  the 
teachings  of  Mackenzie,  that  the  impulses  are  caiTied  to  the  cord  by 
sympathetic  fibers  and  then  carried  along  the  cerebrospinal  nerves  to  the 
periphery.  If  there  was  a  marked  irradiation  in  the  cord,  the  peripheral 
area  involved  might  be  quite  extensive.  In  some  cases  I  have  found 
marked  abdominal  symptoms,  especially  in  the  right  upper  quadrant, 
which  were  to  be  attributed  to  acute  enlargement  of  the  liver  with  stretch- 
ing of  the  peritoneal  covering.  This  swelling  of  the  liver  caused  marked 
pain  and  tenderness  of  the  abdominal  muscular  wall  over  the  liver,  some- 
times over  a  wider  area,  together  with  rigidity  and  hyperalgesia  of  the 
skin.  The  hepatic  enlargement  was  at  times  to  be  explained  b}-  an  acute 
congestion  of  the  liver  due  to  an  insufficiency  of  the  right  heart. 

I  have  foimd  it  very  valuable  to  use  the  fluoroscope  before  having 
patients  with  s>anptoms  such  as  those  described  by  Dr.  Edwards 
subjected  to  operation. 

Dr.  Kinxicutt:  The  sj-mptoms  can  hardlj"  be  accounted  for  by  right- 
sided  trouble  of  the  heart.  They  occur  at  the  very  inception  of  pneu- 
monia, presumably  before  the  right  heart  suffers. 

Dr.  E.  Libman:  As  I  have  stated,  I  think  that  is  the  mechanism 
in  some  cases;  of  course,  not  in  all.  I  feel  quite  confident  that  we  do  see 
cases  in  which  at  the  very  onset  of  acute  intrathoracic  disease  there  is  an 
acute  enlargement  of  the  liver  probably  due  to  insufficienc}'  of  the  right 
heart. 

Dr.  J.  C.  Wilson:  I  would  like  to  say  that  I  have  seen  a  number 
of  such  cases,  and  they  have  all  been  cases  in  which  the  pulmonarj'  lesion, 
as  it  has  subsequently  developed,  was  right-sided.  In  reference  to  the 
acuteness  of  the  abdominal  symptoms  in  these  cases,  I  am  afraid  that 
nothing  has  yet  been  said  in  this  very  interesting  discussion  which  clearly 
points  to  their  cause.  Concerning  the  development  of  intense  abdominal 
pain  so  early  as  the  initial  manifestation  of  an  attack,  which  afterward 
proves  to  be  pneumonia  in  one  of  the  lower  lobes,  it  is  of  diagnostic  impor- 
tance to  recall  the  well-known  fact  that  at  the  very  beginning  of  the 
lesion  of  pneumonia,  the  so-called  stage  of  engorgement,  the  physical 
signs  in  the  portion  of  limg  involved  consist  of  enfeeblement  ot  the  respi- 
ratory murmur  with  vesiculotympanitic  resonance.  This  should  always 
be  borne  in  mind  in  determining  the  early  phenomena  of  an  attack  of 
croupous  pneumonia. 

Dr.  W.  S.  Thayer:  In  answer  to  Dr.  Sewall's  question,  I  would  say 
that  I  have  seen  one  characteristic  instance  of  pain  in  the  left  lower  ab- 
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dominal  quadrant.  The  patient  was  a  trained  nurse.  The  superintendent, 
on  asking  me  to  see  her,  said:  "If  the  pain  were  on  the  other  side  I  would 
think  she  had  appendicitis."  There  was  a  well-marked  pleurisj^  on  the 
left  side. 

Dr.  Edwards:  In  answer  to  Dr.  Sewall's  query,  I  would  say  there  was 
absolutely  no  diaphragmatic  sign.  Following  up  what  was  suggested  by 
Dr.  Sewall's  question,  cases  of  abdominal  pain  may  be  caused  by  lower 
lobe  pneumonia  on  either  side,  but  also  by  pneumonia  of  the  apex  or 
lobular  foci  probably  also  reaching  the  pleura,  and  as  in  the  second  case 
recorded,  from  pericarditis. 


CONJUGAL  TABES  DORSALIS. 
By  AUGUSTUS  A.  ESHXER,  M.D., 


PHILADELPHIA. 


Recent  discoveries  have  thrown  a  strong  light  on  certain  hitherto 
suspected  but  not  definitely  demonstrable  relations  of  syphilis. 
The  view  that  tabes  dorsalis  and  paretic  dementia  are  essentially 
of  syphilitic  origin  has  been  finally  established  by  the  results  of 
the  serum-complement  reaction.  For  the  purposes  of  this  discussion 
tabes  and  paresis  may  be  looked  upon  as  expressions  of  the  same 
morbid  process,  in  the  one  instance  affecting  especially  the  spinal 
cord,  and  in  the  other  especially  the  brain.  Xot  rarely  the  two  affec- 
tions are  associated  in  the  same  patient.  Of  the  large  number  of 
persons  infected  with  syphilis,  however,  only  a  comparatively  small 
proportion  become  tabetic  or  paretic.  Negroes,  although  frequently 
syphilitic,  rarely  develop  tabes  or  paresis.  Perhaps  they  possess 
an  inherent  racial  immunity.  An  explanation  for  the  disparity 
in  the  incidence  of  the  two  diseases  must  be  sought  in  some  special 
factor,  whether  on  the  part  of  the  infected  individual  or  on  the 
part  of  the  infecting  virus.  This  may  reside  in  a  lowering  of  the 
resistance  of  the  nervous  system  as  a  result  of  previous  disease  or 
intoxication  or  traumatism  or  other  debilitating  or  exhausting 
influence;  or  in  a  particular  and  peculiar  activity  of  the  syphilitic 
infection.    These  forces  may  operate  separately  or  jointly. 

Occasionally  tabes  or  paresis  appears  in  several  members  of  the 
same  family,  simultaneously  or  consecutively.  Thus,  husband  and 
wife  may  be  affected,  sometimes  in  addition  a  second  husband  or 
wife  or  one  or  more  children.  Under  such  circumstances  syphilis 
is  quite  invariably  the  common  etiological  factor.  Each  of  those 
attacked  may  present  the  same  form  of  disease  of  the  nervous 
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system,  or  one  may  suffer  from  the  one  and  another  from  tlie  other. 
The  association  is  not  common,  although  probably  more  so  than  is 
apparent,  as  inquiry  is  not,  as  a  rule,  directed  toward  this  point. 
Moreover,  the  disease  of  the  nervous  system  does  not  usually 
appear  simultaneously  in  those  affected,  and  the  association  may 
for  this  reason  be  overlooked.  That  tabes  and  paresis  are  more 
prevalent  among  men  than  among  women  is  most  likely  due  to  the 
fact  that  both  affections  are  so  often  secondary  to  syphilis,  and 
that  this  disease  is  usually  acquired  through  illicit  intercourse,  an 
infected  woman  inoculating  several  men. 

The  occurrence  of  paretic  dementia  in  husband  and  wife  appears 
to  have  been  recognized  only  since  1863,  when  Kjellberg  (cited  by 
Idelson,  St.  Petershurger  medizin.  Wochenschrift,  1901,  xliii,  473) 
reported  the  first  instances.  Tabes  dorsalis  in  husband  and  wife 
was  first  recorded  by  Voigt  in  1885  (Centralblatt  fur  Xenenheilk., 
Psychiatrie  und  gerichtliche  Psychopathologie,  April  15,  1885,  viii, 
169).  Both  patients  presented  evidences  of  syphilis,  and  the 
venereal  disease,  as  well  as  the  disease  of  the  nervous  system 
appeared  earliest  in  the  man.  Striimpell,  in  1888  (Xeurologisches 
Centralblatt,  1888,  xvii,  122),  reported  a  similar  association  and 
sequence.  A  comparatively  small  number  of  cases  of  like  character 
have  been  reported  since,  largely  from  German  sources.  American 
literature  contains  a  case  recorded  by  F.  Savary  Pearce  {Journal 
of  Nervous  and  Mental  Disease,  1895,  xx,  8)  from  the  practice  of 
S.  Weir  Mitchell,  and  who  refers  to  4  other  cases  observed  by  Dr. 
Mitchell;  a  case  recorded  by  A.  P.  Francine  (Amer.  Jour.  Med.  Sci., 
1900,  cxix,  543)  in  a  negro  barber  and  his  wife,  and  3  cases  of 
conjugal  paretic  dementia  recorded  by  Richard  Dewey  (Chicago 
Medical  Recorder,  October,  1893,  p.  233).  Mendel,  in  1895  (Xeuro- 
logisches  Centralblatt,  1895,  xiv,  335),  reported  16  cases  of  conjugal 
tabes  and  paresis,  and  came  to  the  conclusion  that  under  such 
circumstances  paresis  occurs  more  commonly  than  tabes  and  that 
the  husband  is  almost  invariably  attacked  first.  Ilaecke,  in  1899 
(Monatsschrift  f.  Psychiatrie  und  Neurologic,  1899,  \-i,  200),  was 
able  to  tabulate  69  cases  of  conjugal  tabes  and  paresis,  including  17 
of  his  own.  In  27  there  was  paresis  in  both,  in  22  tabes  in  both,  in 
14  paresis  in  husband  and  tabes  in  wife,  in  6  paresis  in  wife  and 
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tabes  in  husband.  It  thus  appears  that  the  husband  is  the  more 
commonly  paretic,  the  wife  the  more  commonly  tabetic.  The  former 
was  generally  attacked  first. 

]\Ioenkemoeller,  in  1900  (Monatsschrift  f.  Psychiatrie  und  Neu- 
rologic, 1900,  viii,  421),  reported  18  additional  cases,  and  referred 
the  usual  occurrence  of  the  disease  in  the  husband  first  to  the  fact 
that  he  is  generally  syphilitic  and  infects  his  wife. 

Idelson  {St.  Petersburger  medizin.  Wocheiwckrift,  1901,  xliii,  473) 
considers  the  incidence  as  more  than  accidental,  else  other  disorders 
of  the  nervous  system  might  be  expected  to  occur  in  husband  and 
wife  with  equal  frequency.  He  reports  the  simultaneous  appearance 
of  paresis  in  husband  and  wife,  both  syphilitic  at  the  same  time, 
and  was  impressed  by  a  certain  uniformity  in  the  course  of  the 
disease  in  the  persons  affected. 

Erb  {Berliner  klinische  Wochenschrift,  1904,  iii,  64)  concurs  from 
an  abundant  experience  in  the  view  that  the  tabetic  husband  and 
wife  are  almost  invariably  syphilitic,  the  former  generally  infecting 
the  latter,  less  commonly  the  wife  the  husband,  and  both  becoming 
tabetic  or  paretic  in  succession. 

Suntheim  {Inaugural  Dissertation,  Leipsic,  1909)  has  made  a 
comprehensive  study  of  conjugal  tabes  and  paresis,  reporting  25 
previously  unrecorded  cases  among  255  carefully  studied  patients 
seen  in  the  course  of  six  or  seven  years.  Among  101  cases  of  tabes 
in  men  there  were  5  in  which  the  wife  was  similarly  affected;  among 
51  cases  in  women  there  were  9  in  which  the  husband  also  was 
affected.  In  61  cases  of  paresis  in  men  there  were  5  in  which  the 
wife  also  was  affected,  and  among  42  cases  in  women  there  were  4 
in  which  the  husband  also  was  affected.  Suntheim  points  out  that 
while  at  the  beginning  the  disease  of  the  nervous  system,  as  a  rule^ 
pursues  the  same  course  in  husband  and  wife,  there  are  differences 
in  its  subsequent  evolution,  the  development  being  more  rapid  and 
the  symptoms  more  pronounced  in  the  second  person  attacked. 
Often  the  interval  between  the  syphilitic  infection  and  the  appear- 
ance of  the  symptoms  of  the  disease  of  the  nervous  system  is  the 
same  in  both.  Suntheim  found  that  the  syphilitic  infection  was 
conveyed  through  the  husband  in  10  instances,  as  against  1  in  which 
it  was  conveyed  through  the  wife,  and  in  this  instance  the  disease 
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was  acquired  by  accident;  symptoms  of  the  nervous  disorder 
appeared  first  in  the  husband  in  7  instances,  and  in  the  wife  in  3 
instances.  In  the  majority  of  instances  both  husband  and  wife 
suffered  from  the  same  form  of  nervous  disease.  The  interval 
between  the  syphilitic  infection  and  the  development  of  the  disease 
of  the  nervous  system  varied  between  two  and  thirty-five  years, 
averaging  fifteen  years,  in  the  husband  seventeen  and  seven-tenths 
years,  and  in  the  wife  thirteen  and  three-tenths  years.  The  duration 
of  the  nervous  disorder  was  longer  in  the  secondary  than  in  the 
primary  cases,  although  when  tabes  developed  in  the  second  person 
the  course  of  the  disease  was  less  rapid  than  when  paresis  developed. 
I  have  had  under  observation  the  case  of  a  husband  and  wife 
with  tabes  dorsalis,  symptoms  of  the  disease  appearing  in  both  at 
about  the  same  time.  Xo  history  of  syphilis  w^as  elicited,  although 
infection  may  have  occurred.  The  woman  presented  herself  in 
July,  1907,  when  she  was  forty  years  old,  complaining  for  one 
year  of  a  sense  of  burning  on  the  anterior  aspect  of  the  chest  and 
in -the  sacral  region  and  of  general  weakness.  She  was  neurotic 
and  perspired  freely,  and  she  did  not  appreciate  distinctly  the 
flesh  of  the  abdominal  wall.  There  was  some  dyspnea  and  a  feeling 
of  suffocation.  The  bowels  were  constipated  and  the  stools  con- 
tained mucus.  At  times  there  was  headache,  and  sleep  was  variable. 
The  action  of  the  heart  was  rhythmic  and  the  sounds  were  clear. 
Menstruation  had  been  absent  for  a  year.  Three  years  pre\-iously' 
the  woman  had  fallen  in  disembarking  from  a  street  car,  and  she 
had  made  a  settlement  with  the  Rapid  Transit  Company.  At  this 
time  her  husband  was  fifty-five  years  of  age,  and  he  was  said  to  be 
rheumatic  and  not  strong.  He  had  been  married  previously  and 
his  first  wife  had  borne  three  healthy  children;  five  children  had 
died  from  various  causes.  The  second  marriage  had  resulted  in  the 
birth  of  eight  children  and  one  miscarriage;  five  of  the  children 
were  well  and  three  had  died  (chickenpox,  cholera  infantum, 
circumcision).  In  January,  1908,  the  woman  complained  of  a 
sense  of  constriction  about  the  waist,  together  with  headache, 
vertigo,  weakness  in  the  lower  extremities,  and  partial  incontinence 
of  urine;  but  the  knee-jerks  were  preserved,  as  they  were  also  a 
month  later.     In  January,  1910,  there  was  difl^culty  in  walking. 
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with  ataxic  gait  and  swaying  station,  weakness  of  the  anal  sphincter 
after  the  use  of  laxatives,  and  difficulty  in  expulsion  and  retention 
of  urine.  The  knee-jerks  were  now  absent  and  they  could  not  be 
elicited  even  with  reinforcement.  Coordination  in  the  upper 
extremities  also  was  somewhat  impaired.  The  pupils  were  of 
moderate  size  and  reactive  to  light  and  in  accommodation. 

The  husband  came  under  observation  in  August,  1909,  when 
he  was  fifty-seven  years  of  age.  He  had  been  complaining  for 
eighteen  months  of  a  lack  of  feeling  and  of  numbness  in  the  lower 
extremities,  with  difficulty  in  locomotion.  His  gait  was  awkward, 
though  not  characteristically  ataxic,  the  feet  being  lifted  high, 
somewhat  as  if  to  avoid  pain,  and  station  was  unsteady.  There 
was  also  some  want  of  control  of  the  bladder.  The  pupils  were  of 
moderate  size,  but  not  reactive  to  light.  The  knee-jerks  were 
absent,  and  could  not  be  elicited  on  reinforcement.  There  w^as  a 
history  of  rheumatism  nineteen  years  and  also  five  years  previously. 

It  is  a  little  difficult  to  decide  whether  in  these  two  patients  the 
symptoms  of  tabes  did  or  did  not  develop  simultaneously,  the 
woman  complaining  of  constriction  about  the  waist,  weakness  of 
the  lower  extremities,  and  partial  loss  of  control  of  the  sphincter 
of  the  bladder,  but  with  preservation  of  the  knee-jerks,  at  about 
the  same  time  as  the  man  was  complaining  of  numbness  in  the 
lower  extremities,  with  difficulty  in  walking.  The  disease  of  the 
nervous  system  was  recognized  the  earlier  in  the  man. 

Through  the  courtesy  of  the  late  Dr.  Wharton  Sinkler,  of  Dr. 
]\Iorris  J.  Lewis,  and  Dr.  John  K.  Mitchell,  I  have  been  permitted 
to  examine  the  dispensary  records  at  the  Philadelphia  Orthopedic 
Hospital  and  Infirmary  for  Nervous  Diseases,  and  among  244  cases 
of  tabes  dorsalis  seen  during  sixteen  years  I  have  been  able  to  find 
only  2  instances  in  which  the  disease  occurred  in  husband  and  wife. 
One  of  these  is  that  of  the  colored  man  and  woman  already  reported 
by  Francine  (loc.  cit.).    The  other  is  herewith  reported: 

A  woman,  aged  forty-six  years,  applied  in  the  clinic  of  Dr.  John 
K.  Mitchell  on  June  12,  1905,  complaining  of  pain  in  the  lower 
extremities  of  three  years'  standing,  incontinence  of  urine  foj"  two 
years,  difficulty  in  walking  for  one  year,  paresthesise  of  the  lower 
extremities,  with   swaying   station,  ataxic  gait,  incoordination  in 
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the  upper  extremities,  abolition  of  knee-jerks,  ankle-jerks,  and 
elbow-jerks,  pin-point  pupils  reacting  neither  to  light  nor  in  accom- 
modation, and  grayish  coloration  of  the  optic  disks.  Her  husband, 
who  did  not  apply  for  treatment,  and  insisted  that  there  was  nothing 
wrong  with  him,  but  admitted  having  had  a  chancre  earlier  in  life, 
presented  markedly  contracted  pupils  apparently  reacting  in 
accommodation  but  not  to  light,  swaying  station,  and  abolition  of 
the  knee-jerks.  He  was  able  to  go  on  with  his  work  as  a  pattern- 
maker. 

Conclusions.  Syphilis  is  a  common  disease.  It  is  the  most 
important,  if  not  the  essential,  cause  of  tabes  dorsalis  (and  of  paretic 
dementia).  Tabes  and  paresis  may  be  considered  expressions  of 
the  same  morbid  processes,  in  the  one  instance  affecting  especially 
the  spinal  cord,  in  the  other  especially  the  brain.  Sometimes  they 
occur  together  in  the  same  patient.  The  disparity  in  incidence  of 
the  two  affections  may  be  due  to  indi\'idual  predisposition  or  to 
some  peculiarity  of  the  syphilitic  virus.  Negroes  rarely,  if  ever, 
develop  tabes,  though  frequently  syphilitic.  Sometimes  several 
members  of  a  family  develop  tabes  or  paresis,  sometimes  husband 
and  wife,  sometimes  in  addition  a  second  husband  or  wife,  some- 
times one  or  both  parents,  together  with  one  or  more  children. 
The  association  is  not  common,  although  probably  more  so  than 
is  apparent.  When  husband  and  wife  suffer,  the  former  generallj'  is 
attacked  first,  the  latter  subsequently.  A  moderate  number  of 
cases  have  been  recorded  in  the  literature. 


ACUTE  DILATATION  OF  THE  STOMACH  IX 
PNEUMONIA. 


By  M.  H.  FUSSELL,  M.D., 

PHILADELPHIA. 


The  purpose  of  this  paper  is  to  bring  more  prominently  before 
the  profession  the  fact  that  acute  dilatation  of  the  stomach  is  a 
real  complication  or  sequel  to  pneumonia  fraught  with  great  danger 
to  the  patient,  usually  easily  relieved  and  generally  unrecognized. 

The  condition  according  to  Laffer  was  first  described  by  Roki- 
tansky  in  1842.  Since  that  time  it  has  been  more  or  less  before 
the  public.  Fagge  described  the  condition  accurately  in  1872  in 
Guy's  Hospital  Report.  In  spite  of  these  articles  wTitten  so  early, 
it  was  only  twelve  years  ago,  or  in  1899,  when  Albrecht  published 
his  article  in  Archiv  fur  Pathol.  Anatomie  and  collected  but  19 
cases.  In  1907  Conner,  in  his  article  in  the  American  Journal  of 
the  Medical  Sciences,  collected  102  cases.  The  very  next  year 
Laffer  {Annals  of  Surgery,  March  and  April,  1908)  was  able  to 
collect  217  cases,  and  since  and  including  1907,  I  find  no  less  than 
86  references  to  the  subject,  some  of  them  citing  new  cases.  By 
far  the  greatest  number  of  cases  cited  are  postoperative. 

Practically  all  text-books  which  speak  of  acute  dilatation  of  the 
stomach  have  the  stereotyped  sentence  that  it  sometimes  occurs  in 
severe  acute  or  wasting  diseases,  but  I  fail  to  find  any  article  upon 
pneumonia,  in  any  book,  which  speaks  of  this  syndrome  as  a 
complication  or  sequel  of  pneumonia. 

Even  the  elaborate  and  classic  article  by  ]\Iusser  and  Norris,  in 
Osier's  System,  fails  to  speak  of  it.  From  the  fact  that  I  have  met 
with  4  typical  cases,  3  within  the  last  year,  and  another  of  slight 
but  severe  ileus  and  dilatation,  forces  me  to  believe  that  I,  in 
common  with  others,  have  heretofore  mistaken  this  condition  for 
something  else. 
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I  detail  below  5  cases  of  this  condition  which  have  occurred  in 
my  own  practice  as  a  complication  in  pneumonia,  and  6  cases  from 
the  literature,  making  11  cases  so  far  reported. 

Cases  which  have  been  carefully  autopsied  show  in  practically 
every  case  a  constriction  of  the  duodenum  at  the  root  of  the 
mesentery. 

The  one  feature  which  attracts  attention  in  all  of  the  cases  which 
have  come  to  autopsy  is  the  huge  size  of  the  stomach;  often  the 
stomach  occupies  the  entire  abdominal  cavity.  Sometimes  the 
wall  of  the  stomach  is  actually  thickened,  sometimes  it  is  thinned. 
Conner's  statistics  are  as  follows: 

In  14  cases  the  abdominal  wall  is  described  as  abnormally  thin; 
in  3  instances  the  wall  was  mentioned  as  thick. 

One  writer  on  the  subject,  who  has  evidently  never  seen  a  case, 
believes  there  is  no  such  thing  as  acute  dilatation,  but  that  the 
stomach  is  chronically  dilated  and  only  the  symptoms  are  acute. 
This  is  evidently  an  error,  for  cases  of  the  operative  type  have  had 
the  abdomen  opened  and  the  stomach  found  normal.  Afterward 
they  have  died  of  acute  dilatation  of  the  stomach,  and  that  viscus 
occupied  practically  the  entire  abdominal  cavity.  One  such  case 
occurred  to  the  writer. 

Miss  W.  was  operated  in  1909  for  gallstones  for  me  by  Dr.  James 
Hutchinson.  The  stomach  was  in  normal  position  and  of  normal 
size.  The  patient  vomited  small  quantities  of  greenish-black 
material.  The  abdomen  for  several  days  was  not  distended,  then 
there  was  a  sudden  distention.  The  true  nature  of  the  case  was  not 
recognized,  and  the  patient  died.  An  autopsy  showed  the  stomach 
hugely  dilated  and  reaching  to  the  pubis.  It  contained  two  quarts 
of  blackish-green  fluid.  The  stomach  wall  was  of  normal  thick- 
ness. 

Then,  too,  in  some  of  these  cases  of  pneumonia  the  stomach 
reached  its  normal  size  after  dilatation  was  relieved,  and  the 
patients  have  not  had  a  single  sign  of  disease  since  recovery. 

Fagge  noted  the  fact  that  in  one  of  his  postmortem  cases  the 
stomach  was  of  enormous  size,  but  when  it  was  relieved  of  its 
contents  it  very  rapidly  retracted.  This  was  the  fact  in  Thompson's 
case  detailed  in  this  paper. 
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So,  however  inexplicable  it  is  that  a  viscus  should  dilate  to 
several  times  its  normal  size  in  a  few  days  and  the  stomach  wall  still 
be  of  normal  thickness,  the  undoubted  fact  remains  that  this  is  so. 
I  trust,  however,  that  individuals  ha\'ing  the  opportunity  will 
make  careful  microscopic  sections  of  the  stomach  wall.  Here  we 
will  doubtless  find  the  explanation. 

The  question  as  to  which  is  primary,  the  duodenal  constriction 
or  the  dilated  stomach,  is  still  undecided.  Personally  I  feel  that 
these  pneumonia  cases  show  in  favor  of  some  toxic  condition  affecting 
the  innervation  of  the  stomach,  causing  dilatation;  this  dilatation 
in  itself  causes  by  its  traction  a  real  constriction  of  the  duodenum, 
which  in  turn  leads  to  filling  of  the  stomach  with  the  huge  amount 
of  material  often  foul  and  stinking. 

Unquestionably  there  are  some  cases  with  chronic  dilatation 
which  suddenly  develop  symptoms,  and  are  thus  classed  as  acute 
dilatation,  but  they  are  a  marked  minority,  and  can  scarcely  ever 
occur  where  the  abdomen  has  been  opened,  or  the  dilated  stomach 
would  be  seen  at  operation. 

Acute  dilatation  of  the  stomach  in  pneumonia  was  first  brought 
acutely  to  my  attention  in  July,  1910.  Since  that  date  I  have 
seen  three  other  undoubted  cases,  and  I  find  among  my  personal 
notes,  1904,  the  description  of  a  typical  case,  but  at  the  time  its 
true  relation  to  the  attack  of  pneumonia  was  not  recognized. 

Case  I. — Mrs.  B.,  aged  seventy-six  years.  In  the  evening  of  October  18, 
1904,  the  patient  was  suddenly  seized  with  chill  and  fever  and  excruciating 
pain  on  breathing,  and  tenderness  over  the  region  of  the  bladder.  October 
19,  1904,  the  temperature  was  about  102°.  Marked  dulness  over  the  lower 
lobe  of  the  right  liuig.  On  October  20,  1904,  there  was  dulness  on  the 
right  side  over  the  lower  lobe  of  the  lung,  from  the  middle  of  the  scapula 
to  the  liver.  There  was  marked  blowing  over  the  area.  Still  pain  and 
tenderness  on  the  right  side  of  the  abdomen.  The  patient  made  a  slow  but 
uninterrupted  recovery  from  her  pneumonia,  though  she  was  extremely 
weak.  Suddenly,  on  November  5,  1904,  sixteen  days  after  the  initial  chill, 
she  vomited  about  one  quart  of  undigested,  ill-smelling  material.  She 
vomited  several  times  that  day.  On  November  6,  1904,  she  had  great 
abdominal  distention,  and  vomited  material  of  decidedly  fecal  odor.  She 
was  weak  and  collapsed.  Distmct  peristaltic  waves  could  be  seen  over  the 
region  of  a  distended  stomach.  The  stomach  tympany  extended  far  below 
the  umbihcus.    The  patient  was  seen  daily  during  tliis  period  by  Dr.  John 
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Musser.  We  believed  the  patient  had  a  spasm  at  the  pyloric  end  of  the 
stomach.  The  stomach  tube  was  passed  and  48  ounces  of  foul-smell- 
ing fecal  material  was  removed.  The  stomach  was  then  washed,  and  8 
ounces  of  milk  returned  by  the  stomach  tube.  The  washing  was  repeated 
every  six  hours  until  the  afternoon  of  November  7,  when  all  vomiting  ceased, 
and  after  passing  man}"  pitfalls  the  patient  entirely  recovered. 

Case  II. — Seen  June,  1910,  with  Dr.  Murphy,  of  Richmond,  Philadel- 
phia. A  young  man,  aged  twenty  j^ears,  was  seized  with  a  remarkablj^ 
severe  attack  of  pneumonia.  The  right  lung  was  first  involved,  first  the 
lower  and  then  the  middle  lobe  being  affected;  his  left  lung  then  rapidly 
became  involved,  and  finally  he  had  apparently  only  his  right  upper  lobe 
in  use,  though  by  that  time  there  was  some  resolution  of  the  right  base. 
All  this  time,  in  the  midst  of  July  heat  of  Philadelphia,  the  temperature  of 
the  patient  was  between  103°  to  104°.  The  pulse  was  extremely  rapid, 
frequently  reaching  140  per  minute.  Resolution  began  at  the  right  base  and 
slowly  progressed,  the  patient's  temperature  dropping  to  normal  by  lysis. 
Suddenly,  three  days  after  the  temperature  had  been  normal,  without 
warning  he  vomited  a  large  amount  of  creamy,  sour,  not  fecal  material. 
I  saw  him  in  a  few  hours  (I  had  seen  him  almost  daily  before  tliis)  and  found 
great  distention  over  the  stomach  itself.  The  left  hji^ochondrium  and  the 
uml:)ilical  region  were  protruding,  while  the  right  hjiDochondrium  was  flat. 
The  complete  outline  of  the  stomach  could  be  seen;  tympany  reached  almost 
to  the  pelvis.  The  patient  was  collapsed,  his  pulse  running.  Notwith- 
standing the  apparent  moribimd  condition  of  the  patient,  a  stomach  tube 
was  passed  and  a  great  amount  of  the  same  liquid  removed,  and  the  stomach 
washed.  There  was  an  immediate  disappearance  of  the  tumor,  and  the 
patient  was  much  relieved.  In  six  hours  a  second  washing  was  performed, 
and  all  stomach  symptoms  disappeared.  By  August  he  was  able  to  go  to 
Atlantic  Citj'.    He  now  weighs  156  pounds,  and  is  in  perfect  health. 

Case  III. — H.  B.,  married,  aged  thirty-five  years.  Seen  'with  Dr. 
Walter  S.  Harget,  of  West  Philadelpliia. 

On  January  28,  1911,  the  patient  was  seized  with  pneumonia.  On  Janu- 
ary 30,  1911,  the  left  lower  lobe  was  involved,  and  the  disease  remained 
restricted  to  that  area  of  the  lung.  On  January  31  the  temperature  sud- 
denly fell  to  normal.  It  again  rose  to  102°,  and  on  February  2,  there  were 
symptoms  of  intestinal  obstruction.  The  abdomen  was  greatly  distended. 
It  was  impossible  to  obtain  a  bowel  movement  by  any  means.  I  saw  him 
on  the  evening  of  Februarj'  3,  1911.  The  abdomen  was  much  distended. 
The  distention,  however,  was  epigastric  and  extended  two  inches  below 
the  umbihcus,  forming  a  tj^mpanitic  tumor.  His  pulse  was  rapid,  but  good. 
He  had  complete  consolidation  of  the  lower  left  lobe,  wliich  was  under- 
going resolution.  The  patient  was  delirious  and  semi-comatose.  There 
was  some  vomiting.  A  stomach  tube  was  introduced,  and  a  small  amount 
of  sour  material  obtained,  together  with  much  gas.    The  epigastric  tumor 


fussell:  acute  dilatation  of  the  stomach      53 

immediatel}^  disappeared  and  the  abdomen  became  flaccid.  The  next  day 
and  three  successive  times  the  stomach  was  again  washed.  Bowel  move- 
ments remained  sluggish,  but  there  was  no  return  of  distention  of  the 
stomach  after  the  fourth  washing.  Eserine  and  strychnine  were  adminis- 
tered hypodermically.    The  patient  today  is  entirely  well. 

Case  IV. — C.  J.,  aged  fiftj'-four  j-ears,  laborer.  Seen  with  Dr.  D.  D. 
Custer,  of  Manayunk.  Taken  ill  February  25,  1911,  A\-ith  what  was  appar- 
ently influenza.  He  rapidly  developed  a  consolidation,  confined  to  the 
right  base.  March  4,  there  was  some  abdomiBal  distention,  with  vomiting 
of  dark  material  and  retention  of  urine  and  obstinate  constipation.  The 
case  had  the  appearance  of  obstruction  of  the  bowels.  Suddenly,  March  5, 
the  eighth  day  of  the  disease,  there  was  extreme  abdominal  pain,  distention 
with  collapse,  as  shown  by  rapid  pulse,  cold  sweat,  and  temperature  of  98°. 
The  patient  was  seen  by  me  on  the  afternoon  of  March  5.  He  had  a  running 
pulse,  was  collapsed,  there  was  marked  consolidation  of  the  right  lower  lobe 
of  the  lung;  much  abdominal  pain,  and  an  epigastric  tumor  extending 
apparenth^  to  the  pubis.  Great  quantities,  about  two  quarts,  of  foul,  dark- 
green  material  were  washed  from  the  stomach,  with  immediate  relief  of 
pain  and  disappearance  of  the  abdominal  distention;  the  bowels  moving 
shorth'  after.  The  temperature  rose  to  103°,  and  the  man  died  of  exhaus- 
tion fifteen  hours  after  the  stomach  was  evacuated. 

Case  V. — Mrs.  H.,  aged  seventy-six  years.  Seen  -ftdth  Dr.  Jolm  McClos- 
key,  of  Chestnut  Hill,  April  21,  1911.  Had  chill  on  April  16,  1911.  Rapid 
complete  consolidation  of  the  entire  right  lung,  with  some  consolidation 
at  the  left  base.  Temperature  ranged  from  102°  to  104°.  She  was  seri- 
ously ill,  but  did  fairly  well  until  the  morning  of  April  20,  when  she  had  a 
sudden  collapse.  Her  pulse  became  running,  her  respiration  extremely 
rapid,  her  abdomen  greatly  distended.  I  saw  her  in  the  earh'  morning  of 
April  21.  She  was  in  collapse,  semi-conscious,  pulse  120,  with  great  abdomi- 
nal distention,  more  marked  in  the  epigastrium.  Gastric  area  appar- 
ently greatly  distended,  particularly  to  the  left.  The  outhne  of  the  stomach 
could  be  plainly  seen.  There  was  marked  peristalsis  over  the  entire  abdo- 
men, and  we  believed  that  the  peristaltic  sounds  in  the  intestines  could 
be  distinguished  from  those  of  the  stomach.  Xo  succussion  splash  could 
be  developed.  Apparentlj^  she  had  great  abdominal  pain.  She  had  no 
bowel  movement  for  forty-eight  hours.  Notwithstanding  the  serious  con- 
dition of  the  patient,  lavage  was  instituted,  and  about  a  pint  of  foul  fecal 
material  was  removed,  and  salt  solution  introduced  returned  clear. 
There  was  apparently  not  very  marked  dilatation  of  the  stomach,  because 
while  the  stomach  tumor  itseK  disappeared  after  lavage,  the  general 
distention  still  remained,  and  this  was  evidently  due  to  distention  of  the 
intestines  themselves.  The  patient  was  relieved  by  the  washing,  but  died 
about  twelve  hours  afterward  in  collapse. 
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Cases  from  the  Literature. 

Case  \1. — (Reported  by  H.  Campbell  Thompson,  Lancet,  October, 
1901.)  Female,  aged  twenty-four  years.  Attack  of  pneumonia,  July  24, 
1901.  Perfectly  well.  Consolidation  of  lower  right  lung.  July  27,  some 
friction  of  left  base.  Sudden  vomiting  on  the  27th,  continued  until  death 
on  the  29th.  Vomitus  greenish,  large  quantities.  No  effort.  Postmortem: 
35  fluid  ounces  of  dark  greenish  fluid.  Stomach  immediately  returned  to 
normal  size  when  contents  taken  out. 

Case  VII. — (Reported  by  Box  and  Wallace,  Lancet,  1901,  vol.  ii,  p.  1259.) 
Male,  aged  twenty-four  j'ears.  Chill,  ^lay  27,  1901.  Pneumonia  lower 
lobe  of  left  lung.  May  2G,  1901.  Xo  distention  on  the  19th.  On  the  30th, 
temperature,  96°.  Rise  to  104°  at  death  on  eleventh  day  of  disease  after 
profuse  diarrhea.  Postmortem:  Pneumonia.  Great  dilatation  of  the 
stomach,  but  involved  duodenum.  Believe  distention  first  due  to  paralysis 
and  then  to  incarceration  at  the  root  of  the  mesenterj'. 

Case  VIII. — (Case  reported  by  Herrick,  Journal  of  the  American  Medical 
Association,  March  31, 1906.)  E.  S.,  aged  thirty-six  years.  Admitted  to  the 
hospital  with  pneumonia.  The  right  upper  and  lower  lobe  and  the  left 
lower  lobe  were  involved.  The  case  proved  to  be  an  extremely  severe  one  of 
migrating  pneumonia.  Temperature  ranged  from  101  °  to  10-4°.  The  pulse, 
from  115  to  130.  After  the  patient  had  been  in  the  hospital  two  days,  she 
was  lectured  upon,  a  careful  physical  examination  was  made,  and  noth- 
ing unusual  noted.  On  the  ninth  day  of  the  disease  she  was  looked  upon 
as  a  verj'  ill  patient,  but  recovery  was  expected.  At  3  p.m.  of  that  day 
she  vomited  a  large  amount  of  dark  brown  fluid.  At  6.30  p.m.  she  vomited, 
and  at  7.15  she  vomited  again.  In  the  evening  she  was  delirious,  vomited 
a  large  amount,  abdomen  greatly  distended,  but  pneumonia  was  improved. 
The  abdomen  showed  distention  and  there  was  splashing  sounds  discovered. 
The  stomach  was  washed  out,  the  patient  had  periodical  attacks  of  diarrhea 
afterward,  but  recovered. 

Case  IX.— (Reported  by  Hood,  Lancet,  1901,  vol.  ii,  p.  1259.)  Girl, 
aged  sixteen  years.  Admitted  to  the  hospital  with  pneumonia  of  severe 
form.  She  vomited  on  the  third  day.  ^'omitus  was  dark-green  fluid,  and 
then  dark  ink}-  color.  This  continued  until  death,  twelve  hours  after  the 
beginning  of  the  vomiting.  The  autopsy  showed  the  stomach  very  greatly 
dilated,  together  with  duodenum  and  jejunum. 

Case  X. — (Reported  by  Lehman,  Thesis,  Leipzig,  1904,  Arterior  Mesen- 
terialen  Diirmverschluss.)  INIale,  aged  twenty-nine  years.  Began  with 
pneumonia  October  8,  1902.  Died  October  16,  1902.  Devcloiicd  pneu- 
monia of  both  lungs.  On  the  evening  of  the  13th,  while  the  pneumonia 
process  was  apparentlj^  improving,  vomited  yellowish-bro^^^l  waterj'  fluid. 
The  urine  was  dark.    The  abdomen  was  markedly  distended,  particularly 
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the  left  hypocondrium.  They  attempted  to  pass  the  stomach  tube  and 
failed.  On  the  1.5th  the  patient  went  into  collapse,  and  on  the  16th  died. 
Autopsy  showed  a  monstrous  dilatation  of  the  stomach,  together  with 
dilatation  of  the  duodenum,  and  obstruction  at  the  mesenteric  point  of  the 
duodenum. 

Case  XI. — (Weber,  Trans.  Clinical  Society,  London,  1906,  vol.  xxxix.) 
Female,  aged  twenty-six  years.  Was  ill  with  pneumonia,  June  13,  1905. 
On  observation,  June  15,  there  was  consolidation  of  the  right  lung,  and  also 
pericarditis.  Suddenly,  on  June  17,  much  abdominal  distention;  no  pain, 
no  vomiting.  Stomach  was  washed,  much  black  greenish  material  obtained. 
Tympany  did  not  at  once  disappear,  but  on  June  20  there  was  no  disten- 
tion, and  the  patient  entirely  recovered. 

Analysis  of  Cases  Occurring  in  Pneumonia. 

Recovered,  5;  died,  6.  Dilatation  occurred  before  the  crisis  8 
times,  after  the  crises  3  times.  Distention  of  the  abdomen  was 
present  in  all  cases.  Collapse  was  reported  in  5  cases.  Diarrhea 
in  2  cases.  Vomiting  occurred  8  times.  Pain  w^as  very  severe  in  1 
case  and  was  complained  of  in  one  other  case.  Most  of  the  cases 
were  delirious,  which  may  account  for  the  lack  of  pain  in  most. 

As  Conner  has  pointed  out,  when  one  has  met  and  recognized 
a  case  of  acute  dilatation  of  the  stomach,  he  is  not  likely  to  be 
misled  by  any  case  which  occurs.  The  diagnosis  in  postoperative 
cases  and  in  cases  which  arise  with  no  apparent  cause,  diagnosis 
is  more  difficult  than  the  condition  with  pneumonia,  though  here, 
too,  the  diagnosis  must  remain  in  doubt  unless  the  fact  of  a  possible 
gastric  dilatation  is  remembered  and  a  careful  physical  examina- 
tion of  the  stomach  is  made. 

The  symptoms  and  physical  signs  of  the  condition,  as  may  be 
gathered  from  the  cases  cited  above,  are :  Vomiting,  abdominal  pain, 
abdominal  distention  (due  to  enlarged  stomach),  constipation 
(diarrhea  in  a  few  cases),  collapse,  splashing  sounds,  peristaltic 
movement  over  the  stomach. 

1.  Vomiting.  This  is  the  most  frequent  symptom.  It  occurred 
in  all  but  one  of  the  above  cases,  and  was  present  in  90  per  cent, 
of  Conner's  cases  from  all  causes.  The  vomiting  in  two  instances  in 
my  series  was  yellowish;  in  two  it  had  a  fecal  odor;  in  the  remainder 
it  was  dark  greenish  or  blackish  in  appearance.     The  quantity  is 
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usually  large,  one  pint  or  more,  though  it  is  rarely  small.  The  act  of 
vomiting  is  painless,  and  has  much  the  character  of  that  of  general 
peritonitis.  The  vomitus  is  suddenly  and  violently  expelled  from 
the  mouth,  without  effort  on  the  part  of  the  patient. 

2.  Pain  was  complained  of  in  42  of  Conner's  cases.  In  this 
series  of  pneumonia  cases  it  occurred  twice.  In  one  of  my  cases 
it  was  so  severe  that  morphine  was  required. 

3.  Abdominal  distention  usually  occurs  quickly,  is  frequently 
severe,  and  is  almost  without  exception  in  the  epigastrium,  causing 
a  tumor  in  that  position,  but  on  account  of  the  distention  being 
due  to  the  large  stomach,  and  the  stomach  occupying  an  abnormal 
position,  the  whole  abdomen  is  distended.  In  one  of  this  series  the 
outline  of  the  greatly  distended  stomach  could  be  plainly  seen. 
This  is  exactly  in  accordance  with  one  of  Fagge's  cases.  This 
abdominal  distention  completeh^  disappeared  after  lavage. 

4.  Constipation  is  the  rule.  In  2  of  my  own  cases  the  first  thought 
was  that  probably  it  was  due  to  intestinal  obstruction.  In  2  of  the 
pneumonia  cases,  however,  there  was  diarrhea.  This  constipation 
adds  color  to  the  picture  of  intestinal  obstruction. 

5.  Collapse.  The  patient  is  frequently  almost  totally  collapsed. 
The  face  is  pinched  and  anxious.  The  eyes  are  sunken.  The  breath- 
ing is  rapid.  The  patient  gives  every  indication  of  almost  immediate 
dissolution. 

6.  The  splashing  sounds.  By  placing  one's  hands  upon  the  lower 
abdomen  and  making  a  quick  percussion  of  the  portion  occupied 
by  the  tumor  of  the  abdomen,  usually  a  splashing  sound  can  be 
detected,  which  is  so  characteristic  of  dilatation  of  the  stomach. 
Peristaltic  movement  of  the  stomach  area  can  occasionally  be  seen. 
This  has  been  noted  in  only  a  few  instances,  and  is  apparently  not 
as  marked  in  cases  of  acute  dilatation  as  it  is  in  cases  of  chronic 
dilatation. 

Diagnosis.  The  condition  must  be  diagnosticated  from  general 
intestinal  distention  not  due  to  obstruction  or  peritonitis;  from 
peritonitis  due  to  perforation  or  to  extension  of  inflammation;  from 
intestinal  obstruction;  from  pancreatic  cyst;  from  uremia;  from 
postanesthesia  vomiting;  and  from  acute  hemorrhagic  pancreatitis. 
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General  abdominal  distention  is  common  in  pneumonia  and  is 
more  frequently  than  not  unaccompanied  by  gastric  dilatation; 
that  they  may  occur  simultaneously  is,  I  think,  proved  by  my 
Case  V.  In  simple  distention  peristalsis  may  be  heard  over  the 
entire  abdomen.  The  outline  of  the  stomach  cannot  be  made  out, 
and  the  stomach  tube  introduced  will  not  remove  distention;  fre- 
quently in  these  cases  a  rectal  tube  will  relieve  the  tympany. 
There  is  no  vomiting;  there  is  often  diarrhea. 

General  Peritonitis.  Here  there  is  the  same  rapid  distention 
as  in  gastric  dilatation,  but  the  stomach  cannot  be  seen  outlined. 
There  is  much  more  tenderness  than  in  dilatation  of  the  stomach,, 
there  is  no  splash,  and  above  all  there  is  the  same  collapsed  con- 
dition of  the  patient.  The  stomach  tube  does  not  dissipate  the 
distenticn. 

Intestinal  Obstrlxtion.  Three  of  the  cases  which  occurred  in 
pneumonia,  and  which  I  myself  saw,  were  believed  to  be  due  to  intes- 
tinal obstruction,  and,  indeed,  the  picture  was  very  like  it.  Abdomi- 
nal pain,  vomiting,  in  two  instances  almost  fecal  in  character,  great 
distention,  and  constipation.  Indeed,  the  later  view  that  there  is 
always  an  obstruction  where  the  mesentery  crosses  the  duodenum 
gives  real  reason  for  the  likeness  of  the  pictures.  If  there  is  a  stricture 
high  up  net  due  to  gastric  dilatation,  the  differential  diagnosis  would 
be  impossible.  In  intestinal  obstruction,  however,  the  distention 
is  originally  general  over  the  entire  abdomen,  whereas  in  acute  dila- 
tation of  the  stomach  the  distention  is  likely  to  be  in  the  epigastrium, 
or,  at  least,  greater  in  that  position.  Sometimes  a  marked  epigastric 
tumor  is  seen,  occupying  the  entire  epigastrium  on  the  left  hypochon- 
drium,  and  also  the  lower  epigastric  region,  and  in  rarer  instances 
the  shape  of  the  distended  stomach  can  be  made  out  through  the 
abdominal  walls.  Careful  passage  of  the  stomach  tube  will  cause  the 
immediate  disappearance  of  the  abdominal  distention  where  this 
is  due  to  stomach  distention. 

Pancreatic  Cyst.  Dilatation  of  the  stomach  has  been  mistaken 
for  this  condition,  but  in  cyst  there  is  the  evidence  of  a  true  mass. 
This  mass  is  dull  to  percussion.  The  stomach  tube  will  not  cause 
its  disappearance.    There  is  no  collapse  in  a  cyst. 

Uremia.    The  dull  unconscious  condition  of  uremia  is  not  like 
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the  rather  active  delirium  of  dilatation  of  the  stomach.     There  is 
no  collapse.     There  is  no  distention. 

Acute  hemorrhagic  pancreatitis  has  the  same  sudden  onset,  with 
collapse,  but  here  the  distention  is  general  and  not  confined  to  the 
stomach.     It  is  easily  differentiated  by  the  stomach  tube. 

Prognosis.  Conner  gives  a  death  rate  of  72.5  per  cent,  in  102 
cases.  Laffer,  a  death  rate  of  62.5  per  cent,  in  217  cases.  Judging 
from  the  result  in  pneumonia  cases,  6  deaths  in  11  cases,  55.5  per 
cent.,  and  in  operative  cases  where  the  proper  treatment  has  been 
instituted  early,  this  terrific  death  rate  is  probably  largely  the 
result  of  the  true  nature  of  the  case  being  unrecognized,  or  improper 
treatment  (surgical)  being  applied. 

Treatment.  It  would  appear  that  acute  dilatation  of  the 
stomach  is  one  of  the  rare  abdominal  conditions  in  which  medical 
men  can  both  advise  and  administer  the  treatment  to  the  exclusion 
of  the  surgeon.  The  first  requisite  is  early  diagnosis.  Sudden 
abdominal  distention  occurring  in  the  course  of  pneumonia  must 
bring  the  thought  of  acute  gastric  dilatation  at  once  to  the  prac- 
titioner's mind.  Distention,  collapse,  increased  gastric  tympany, 
pain,  vomiting,  are  the  suspicious  signs.  Before  the  patient  is 
moribund,  often  before  the  diagnosis  is  definitely  determined,  and, 
as  a  diagnostic  step  a  stomach  tube  must  be  introduced  and  lavage 
practised.  If  the  contents  of  the  stomach  are  foul  and  copious, 
or  if  there  is  much  flatus,  relief  will  be  almost  instantaneous,  and  if 
the  dilatation  occur  after  the  crisis,  recovery  may  be  confidently 
expected.  The  lavage  must  be  practised  as  often  as  the  distention 
occurs.  When  a  patient  is  collapsed,  with  running  pulse,  it  is  often 
feared  that  the  passage  of  the  stomach  tube  may  be  fatal.  This 
is  a  mistake.  On  the  contrary,  the  tube  is  easily  passed  and  relief 
is  marked  even  in  most  desperate  cases  in  the  midst  of  an  attack 
of  pneumonia.  The  position  of  the  patient  is  of  some  importance. 
In  distention  of  the  stomach,  as  has  been  stated,  there  is  constric- 
tion of  the  duodenum,  under  the  root  of  the  mesentery,  and  the 
collapsed  small  intestines  are  far  down  in  the  pelvis,  making  the 
mechanical  obstruction  still  more  marked.  By  turning  the  patient 
on  his  right  side  or  on  his  face,  this  element  is  probably  largely 
removed.     All  fo?d  and  drink  hv  the  mouth  must  be  interdicted. 
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Strychnine  and  eserine  hypodermically  have  seemed  of  value  in  2 
of  my  cases. 

For  the  literature  of  the  subject  and  consideration  of  acute  dila- 
tation of  the  stomach  in  general,  the  reader  is  referred  to  the 
authors  above  quoted. 


DISCUSSION. 


Dr.  Charles  G.  Stockton:  The  most  striking  case  of  acute  gastrec- 
tasis  that  I  have  ever  seen  occurred  in  a  child,  aged  nine  years.  The  size 
of  the  stomach  was  unbelievable.  It  was  imdoubtedly  acute  dilatation. 
I  knew  her  for  a  year  before  her  pneumonia,  and  pre\dously  she  was  a  well 
child.  I  think  that  acute  dilatation  does  occur  in  pneumonia  more  often 
than  we  realize.    I  have  seen  it  in  two  other  cases  of  pneumonia. 

Dr.  Lewis  A.  Conner:  It  has  been  suggested,  and  some  of  the  autop- 
sies tend  to  support  that  idea,  that  the  dilatation  maj'  possibly  be  brought 
about  by  involvement  of  one  or  the  other  vagus  in  the  mediastinal  exu- 
date associated  with  the  pneumonia. 

In  most  of  the  recorded  cases  of  dilatation  occurring  in  pneumonia, 
there  has  been  consolidation  of  both  lower  lobes,  and  the  conditions 
have  been  favorable  for  the  involvement  of  the  vagi  in  the  inflammation. 


THE  COMPARATIVE  TOXICITY  OF  VARIOUS 
ALCOHOLIC  BEVERAGES. 


By  JULIUS  FRIEDEXWALD,  M.D., 

BALTIMORE. 


In  connection  with  my  experiments  on  the  effect  of  alcohol  on 
rabbits,  published  some  years  ago,  and  performed  in  the  Patho- 
logical Laboratory  of  the  Johns  Hopkins  Hospital,  a  number  of 
observations  hitherto  unpublished  were  also  made  on  the  com- 
parative toxicity  of  various  alcoholic  beverages. 

There  are  three  methods  by  means  of  which  this  problem  may  be 
solved : 

1.  By  the  passage  of  various  forms  of  alcoholic  drinks  into  the 
stomach  of  animals  for  many  months  and  comparing  the  results 
obtained.  This  plan  was  followed  by  Straus  and  Blocq  and  in  a 
measure  by  ourselves.  The  method  is,  however,  so  complicated 
and  difficult  to  control  that  it  loses  much  of  its  practical  value. 

2.  By  the  subcutaneous  injections  as  practised  by  Laborde:' 
This  method  is  of  very  little  value  if  large  doses  of  the  stimulant 
are  to  be  injected,  inasmuch  as  superficial  necroses  are  apt  to  be 
produced. 

3.  By  the  intravenous  method  first  introduced  by  Darenberg, 
and  closely  followed  by  us.  According  to  this  plan  death  is  not 
likely  to  be  due  to  the  formation  of  emboli  when  alcohol  diluted  to 
less  than  40  per  cent,  is  injected  into  the  ear  vein  of  rabbits.  Alcohol 
may  be  emploj'ed  in  any  proportion  for  this  purpose  from  5  to  38 
per  cent.  In  animals  dying  after  the  intravenous  injections  blood 
clots  are  observed  at  times  in  various  portions  of  the  circulatory 
system,  the  heart,  aorta,  or  cerebral  vessels;  but  this  phenomenon 
is  quite  as  apt  to  occur  with  the  injection  of  the  various  sera,  water, 
or  even  non-alcoholic  drinks.     These  coagula  are  therefore  not 
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produced,  according  to  Daremberg,  by  the  alcohol  injected,  but  are 
probably  largeh-  postmortem  productions.  In  the  process  of 
fermentation  in  the  production  of  various  alcoholic  drinks,  certain 
compounds  are  produced,  among  these  being  chiefly  ethyl  alcohol, 
but  in  addition  to  this  product  propyl,  butyl,  amyl  alcohol,  and 
various  organic  acids  and  esters  are  found.  The  principal  acids 
are  largely  tartaric,  acetic,  succinic,  and  lactic  acid,  making  the 
fusel  oil  of  which  amyl  alcohol  is  a  most  important  constituent. 
It  is  generally  admitted  that  fusel  oil  is  far  more  injurious  to  health 
than  ethyl  alcohol.  In  addition,  furfurol  produced  by  the  addition 
of  dilute  acids  upon  the  pentosans  occurring  in  the  husk  of  grain, 
is  known  to  be  another  ingredient  of  alcoholic  beverages.  In  our 
experiments  Daremberg's  method  was  closely  followed.  Rabbits 
weighing  around  2  kilos  were  constantly  utilized,  the  injection 
being  made  into  the  ear  vein  of  the  animal  under  strict  antiseptic 
precautions,  and  without  removing  the  needle  during  the  entire 
period  of  the  injection.  The  fluid  was  injected  slowly  through  a 
large  syringe  holding  from  50  to  60  c.c.  of  fluid,  and  always  as 
nearly  as  possible  at  the  same  rate.  Various  brands  of  whisky, 
brandy,  wines,  and  cordials  were  employed. 

In  order  to  compare  the  results  obtained  by  the  injections,  the 
alcoholic  content  of  the  various  beverages  was  reduced  to  38  per 
cent.,  and  when  the  percentage  of  alcohol  was  low  to  10  per  cent., 
and  occasionally  to  5  per  cent. 

Effect  of  Whisky.  Four  rabbits  were  injected  with  10  c.c. 
of  absolute  alcohol  reduced  to  38  per  cent.;  they  became  quieted 
and  drowsy,  but  awakened  in  from  three  to  ten  minutes  quite 
lively,  and  remained  perfectly  normal. 

Three  rabbits  were  injected  with  10  c.c.  of  an  inferior  brandy 
(40  per  cent.,  reduced  to  38  per  cent.).  These  rabbits  showed  signs 
of  intoxication  within  five  minutes;  their  mo\'ements  became 
sluggish;  they  lapsed  into  a  deep  coma,  and  all  were  found  dead 
within  an  hour. 

Two  rabbits  were  injected  with  10  c.c.  of  a  genuine  brand  of 
whisky;  the  movements  of  both  animals  became  sluggish  at  once, 
the  one  animal  lapsed  into  a  deep  coma,  and  died  within  two  hours ; 
the  second  remained  ill  for  three  days,  and  then  died. 
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Three  rabbits  were  injected  with  6  c.c.  of  the  same  brand  of 
whisky;  the  animals  remained  quiet,  and  were  droopy  for  a  few 
minutes,  but  soon  were  perfectly  normal  again.  It  is  therefore 
evident  that  pure  alcohol  is  less  toxic  than  inferior  whisky,  and 
genuine  whisky  is  less  toxic  than  inferior  whisky,  but  more  so  than 
pure  alcohol. 

Effect  of  Brandy.  Four  rabbits  were  injected  with  10  c.c. 
of  a  genuine  brandy  (46  per  cent.,  reduced  to  3S  per  cent.);  eight 
minutes  after  the  injection  the  animals  became  intoxicated,  lapsed 
into  a  coma,  and  were  dead  within  one -half  to  two  hours. 

Five  rabbits  were  injected  with  10  c.c.  of  ordinary  brandy  (40 
per  cent.,  reduced  to  38  per  cent.).  They  died  as  quickly  as  those 
animals  injected  with  genuine  brandy.  Two  rabbits  were  injected 
with  S  c.c.  of  the  same  ordinary  brandy  reduced  to  38  per  cent.; 
after  ten  minutes  they  lapsed  into  a  coma  and  died  within  four  hours. 

Two  rabbits  were  injected  with  4  c.c.  of  the  same  brand  of  brandy; 
they  became  intoxicated,  and  lapsed  into  a  deep  sleep  for  two  hours, 
then  aw^akened,  and  were  again  perfectly  normal. 

Brandy  is  therefore  more  toxic  than  pure  alcohol  or  whisky, 
and  genuine  brandy  appears  just  as  toxic  as  ordinary  brandy. 

Effect  of  Ruivi.  Six  rabbits  were  injected  with  10  c.c.  of  rum 
(45  per  cent.,  reduced  to  38  per  cent.);  4  died  at  once;  1  became 
sluggish,  and  in  five  minutes  was  in  deep  coma ;  and  the  other  died 
within  one  hour.  Four  rabbits  were  injected  with  6  c.c.  of  the 
same  brand  of  rum  reduced  to  38  per  cent.;  and  all  died  within  two 
hours  after  lapsing  into  deep  coma. 

Two  rabbits  were  injected  with  4  c.c.  of  the  same  brand  of  rum 
reduced  to  38  per  cent.;  all  died  in  deep  coma  within  four  hours. 
Rum  is  therefore  more  toxic  than  alcohol,  whisky,  or  brandy. 

Effect  of  Gix.  P^our  rabbits  were  injected  with  20  c.c.  of 
absolute  alcohol  diluted  to  10  per  cent.;  the  animals  became  drowsy 
for  a  few  minutes,  but  soon  were  perfectly  normal  again. 

Two  rabbits  were  injected  with  30  c.c.  of  diluted  absolute  alcohol, 
reduced  to  10  per  cent.  Both  animals  become  intoxicated,  then 
drowsy,  and  within  two  hours  had  regained  thei.'  normal  condition. 
Five  rabbits  were  injected  with  10  c.c.  of  gin  (IS  per  cent,  of  alcohol 
reduced  to  10  per  cent.).    Four  animals  died  in  deep  coma  within 
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an  hour;  one  died  in  a  similar  condition  after  four  hours.     It  is 
therefore  evident  that  gin  is  more  toxic  than  dihited  alcohol. 

Effect  of  Liqueurs.  Three  forms  of  liqueurs  were  studied — 
(1)  absinthe,  (2)  benedictine,  (3)  chartreuse. 

Two  rabbits  were  injected  with  10  c.c.  of  absinthe  (55  per  cent., 
reduced  to  38  per  cent.);  the  animals  became  comatose  at  once, 
and  died  within  one  hour  in  deep  coma.  Three  rabbits  were  then 
injected  with  6  c.c.  of  the  same  liqueur;  the  animals  lapsed  into  a 
comatose  condition,  and  died  within  two  and  one-half  hours. 

Two  rabbits  were  injected  with  4  c.c.  of  the  same  fluid;  they 
became  drowsy  and  slightly  comatose;  this  condition  disappeared, 
however,  after  two  hours,  but  both  animals  became  ill,  and  died 
on  the  second  day  after  the  injection. 

Three  rabbits  were  injected  with  10  c.c.  of  benedictine  (53  per 
cent.,  reduced  to  38  per  cent.);  all  died  within  half  an  hour  in  deep 
coma. 

Two  rabbits  were  injected  with  8  c.c.  of  this  liqueur;  both  died 
within  two  hours.  Two  other  rabbits  were  injected  with  4  c.c; 
both  died  within  four  and  one-half  hours.  Four  rabbits  were 
injected  with  10  c.c.  of  chartreuse  (44  per  cent.,  reduced  to  38  per 
cent.);  all  died  within  an  hour  in  deep  coma.  Two  rabbits  were 
injected  with  4  c.c.  of  the  same  liqueur;  they  lapsed  into  coma,  and 
died  within  three  and  one-half  hours.  All  of  ths  liqueurs  employed 
— absinthe,  benedictine,  and  chartreuse — are  more  toxic  than  pure 
alcohol,  whisky,  and  brandy,  and  just  as  toxic  as  rum. 

Effect  of  Beer.  Five  rabbits  were  injected  with  55  c.c.  of  a 
5  per  cent,  solution  of  alcohol;  the  animals  became  intoxicated, 
lapsed  into  deep  coma,  and  all  were  dead  within  two  and  one-half 
hours.  Four  rabbits  were  injected  with  45  c.c.  of  the  same  solution 
of  alcohol ;  they  became  slightly  incoordinate  in  their  movements,  but 
soon  were  able  to  move  about  and  became  perfectly  normal.  Six 
rabbits  were  injected  with  45  c.c.  of  a  well  known  beer  (5.4  per 
cent.,  reduced  to  5  per  cent.) ;  4  animals  gradually  became  comatose 
and  died  within  three  hours.  Two  lapsed  into  a  comatose  condition, 
gradually  awakened,  and  were  normal  again  within  two  hours. 
Beer  is  therefore  only  slightly  more  toxic  than  pure  alcohol.  Three 
rabbits  were  injected  with  45  c.c.  of  a  well-known  ale  (7  per  cent., 
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reduced  to  5  per  cent.),  and  died  within  two  hours  in  deep  coma; 
2  others  similarly  injected  with  the  same  fluid  awakened  after  a 
deep  coma  of  two  hours,  and  were  perfectly  normal  again.  Ale  is 
therefore  no  more  toxic  than  beer,  but  more  toxic  than  pure  alcohol. 

Effect  of  Wine.  Four  rabbits  were  injected  with  35  c.c.  of  a 
10  per  cent,  solution  of  alcohol;  the  animals  manifested  symptoms 
of  intoxication  within  five  minutes,  lapsed  into  a  deep  coma,  and 
all  died  within  two  hours.  Two  rabbits  were  injected  with  30  c.c. 
of  the  same  solution  of  alcohol  reduced  to  10  per  cent.;  both  animals 
became  intoxicated,  then  d'owsy,  and  within  two  hours  had  regained 
their  normal  condition.  Three  rabbits  were  injected  with  30  c.c. 
of  whisky  reduced  to  10  per  cent.;  all  became  intoxicated  at  once, 
lapsed  within  five  minutes  into  a  deep  coma,  and  were  dead  within 
one  and  one-half  hours.  Two  rabbits  were  injected  with  25  c.c.  of 
whisky  reduced  to  10  per  cent. ;  the  animals  were  somewhat  intoxi- 
cated, slightly  drowsy,  but  within  two  hours  were  perfectly  normal 
again. 

Five  rabbits  were  injected  with  25  c.c.  of  a  good  sherry  (18  per 
cent.,  reduced  to  10  per  cent.);  intoxication  was  rapidly  produced, 
which  was  followed  by  deep  coma,  and  death  followed  in  one  and 
three-quarter  hours.  Three  rabbits  were  injected  with  20  c.c.  of 
sherry  (18  per  cent.,  reduced  to  10  per  cent.);  the  animals  were 
slightly  intoxicated  for  ten  minutes,  then  gradually  recovered,  and 
were  perfectly  normal  in  one-half  hour. 

Four  rabbits  were  injected  with  25  c.c.  of  a  good  port  wine  (15 
per  cent.,  reduced  to  10  per  cent.);  the  animals  became  intoxicated, 
and  then  comatose,  and  all  were  dead  within  two  and  one-half 
hours.  Three  rabbits  were  injected  with  20  c.c.  of  the  same  port 
reduced  to  10  per  cent.;  the  animals  became  incoordinate  in  their 
movements,  lapsed  into  deep  coma,  and  were  all  dead  in  two  hours. 

Four  rabbits  were  injected  with  15  c.c.  of  the  same  port;  slight 
intoxication  came  on,  and  the  animals  were  perfectly  normal  within 
one  and  three-quarter  hours.  Five  rabbits  were  injected  with  20  c.c. 
of  genuine  Rhine  wine  (12  per  cent.,  reduced  to  10  per  cent.);  all  of 
the  animals  became  slightly  intoxicated,  and  three  were  perfectly 
normal  in  one  hour;  one  lapsed  into  a  coma,  but  was  normal  in 
three  hours;  one  lapsed  into  coma  and  died.     Four  rabbits  were 
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injected  with  20  c.c.  of  good  claret  (12.5  per  cent.,  reduced  to  10 
per  cent.);  marked  intoxication  set  in  within  a  few  minutes,  and 
all  were  dead  within  an  hour. 

It  is  evident,  therefore,  that  wine  is  more  toxic  than  alcohol  or 
whisky,  and  that  red  wines  are  more  toxic  than  white  wines.  White 
wines  are  manufactured  from  the  juice  of  the  grape  alone,  while 
red  wines  are  produced  by  the  fermentation  of  the  entire  grape, 
including  the  skin  and  the  seed,  which  contain  the  essential  oils 
together  with  other  toxic  substances. 

Table  Illustrating  the  Effect  of  Various  Forms  of  Alcoholic  Beverages  when 
Injected  into  the  Ear  Veins  of  Rabbits. 


No.  of  animals 

Form  of 

Quantity 

Percentage                       Results. 

injected. 

stimulant. 

injected 

reduction 

in  c.c. 

of  alcohol. 

4 

Absolute  alcohol 

10 

38 

Recovered 

3 

Inferior  whisky 

10 

38 

Died 

2 

Genuine  whisky 

10 

•  38 

Died;  one  rabbit  did  not  die 
until  the  third  day 

3 

Genuine  whisky 

6 

38 

Recovered 

4 

Genuine  brandy 

10 

38 

Died 

5 

Ordinary  brandy 

10 

38 

Died 

2 

Ordinary  brandy 

8 

38 

Died 

2 

Ordinary  brandy 

4 

38 

Recovered 

6 

Rum 

10 

38 

Died 

4 

Rum 

6 

38 

Died 

2 

Rum 

4 

38 

Died  , 

4 

Absolute  alcohol 

20 

10 

Recovered 

2 

Absolute  alcohol 

30 

10 

Recovered 

5 

Gin 

10 

10 

Died 

2 

Absinthe 

10 

38 

Died 

3 

Absinthe 

6 

38 

Died 

2 

Absinthe 

4 

38 

Died 

3 

Benedictine 

10 

38 

Died 

2 

Benedictine 

S 

38 

Died 

2 

Benedictine 

4 

38 

Died 

4 

Chartreuse 

10 

38 

Died 

2 

Chartreuse 

4 

38 

Died 

5 

Alcohol 

55 

5 

Died 

4 

Alcohol 

45 

5 

Recovered 

6     ' 

Beer 

45 

5 

4  died,  2  recovered 

5 

Ale 

45 

5 

3  died,  2  recovered 

4 

Alcohol 

36 

10 

Died 

2 

Alcohol 

30 

10 

Recovered 

3 

Whisky 

35 

10 

Died 

2 

Whisky 

25 

10 

Recovered 

5 

Sherry 

25 

10 

Died 

3 

Sherry 

20 

10 

Recovered 

4 

Port 

25 

10 

Died 

3 

Port 

20 

10 

Died 

4 

Port 

15 

10 

Recovered 

5 

Rhine  wine 

20 

10 

1  died,  4  recovered 

4 

Claret 

20 

10 

Died 
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66  DISCUSSION 

From  these  observations  it  is  evident  that  the  toxicity  of  alcoholic 
beverages  is  not  proportionate  to  the  percentage  of  the  alcoholic 
content,  but  rather  to  other  substances  which  they  contain.  Of  the 
various  drinks  the  most  toxic  are  the  liqueurs  and  rum.  Wine  is 
more  toxic  than  whisky,  and  the  red  wines  are  more  toxic  than 
white  wines.    Beer  and  ale  are  about  as  toxic  as  whisky. 


DISCUSSION. 


Dr.  George  M.  Kober:  I  would  like  to  ask  whether  Dr.  Friedenwald 
estimated  the  amount  of  fusel  oil  in  the  various  beverages  employed 
in  the  experiments?  Aly  impression  is  that  whenever  the  volume  of  fusel 
oil  exceeds  1  per  1000  it  renders  the  beverage  unfit  for  consumption. 
It  is  to  be  hoped  that  Dr.  Friedenwald  made  this  determination,  since 
Daremberg's  and  other  experiments  appear  to  indicate  that  the  relative 
toxicity  of  the  several  beverages  depends  upon  the  amount  of  the  con- 
stituents of  fusel  oil  present. 

Dr.  S.  Solis  Cohex:  May  I  ask  what  was  Dr.  Friedenwald's  criterion 
of  genuine  whisky? 

Dr.  Vaugha.x:  I  desire  to  express  mj^  admiration  of  Dr.  Friedenwald's 
paper,  but  I  think  .it  possible  that  erroneous  conclusions  may  be  drawn 
from  it.  Because  a  given  substance  proves  to  be  poisonous  when  admin- 
istered intravenously  does  not  show  that  the  same  substance  is  poisonous 
when  given  by  the  stomach.  The  relative  toxicity-  of  two  or  more  sub- 
stances tested  intravenously  does  not  necessarily  express  the  relative 
toxicity  of  these  same  substances  when  given  by  the  mouth. 

Dr.  Friedexwald:  I  did  not  estimate  the  amount  of  fusel  oil  present 
in  the  various  alcoholic  beverages  employed  in  the  experiments,  but  the 
toxic  effect  must  be  largely  due  to  the  presence  of  this  substance.  In  re- 
gard to  Dr.  Vaughan's  remarks,  I  beheve  the  method  followed  by  us 
of  determining  the  toxicitj^  of  alcoholic  stimulants  is  quite  exact.  Darem- 
berg  has  gone  over  this  whole  subject  quite  carefully,  and  has  found  that 
this  is  the  only  practical  plan  of  solving  this  problem.  When  one  considers 
the  fact  that  the  rabbits  injected  weighed  the  same;  that  the  injection 
into  the  ear  vein  was  made  at  the  same  rate,  and  the  alcoholic  content  of 
the  stimulant  was  always  reduced  to  a  definite  percentage  before  injection, 
it  would  seem  that  the  results  obtained  must  be  quite  accurate,  and  that 
the  method  may  well  be  used  as  a  basis  for  establishing  the  toxicity  of 
the  various  alcoholic  beverages  consumed. 
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EproEMic  poliomyelitis  has,  since  its  appearance  in  1907-08 
along  the  Atlantic  seaboard,  extended  over  the  entire  United  States. 
This  wide  distribution  has  fortunately  not  been  attended  by  a 
regular  and  uniform  prevalence  of  the  disease  in  all  communities. 
Indeed,  considerable  territories  would  seem  to  have  escaped  its 
ravages,  although  few,  if  any,  of  the  States  have  remained  entirely 
free  from  invasion.  The  number  of  persons  attacked  can  be  only 
conjectured,  but  it  is  probable  that  it  reaches  into  the  thousands. 
The  mortality  has  been  the  average  noted  in  the  European  epi- 
demics, and  has  approached  10  per  cent.  L'ndoubtedly  the  mild 
or  abortive  form  of  the  disease  has  prevailed  along  with  the  severer 
paralytic  types,  and  in  many  instances  their  nature  has  been  cer- 
tainly overlooked.  Among  the  paralytic  cases  all  grades  of  the 
affection  have  been  encountered,  and  the  number  of  cases  in  which 
complete  recovery  without  residual  paralysis  has  taken  place 
would  appear  to  have  been  not  inconsiderable.  In  other  words, 
the  American  epidemic  of  poliomyelitis  is  in  agreement  with  the 
earlier  European  epidemics  in  all  essential  respects,  and  differs 
■from  them  only  by  reason  of  its  wider  distribution  and  greater 
total  number  of  cases.  This  variation  is  to  be  explained  probably 
not  by  supposing  that  the  conditions  for  the  prevalence  of  the  disease 
in  the  United  States  were  more  favorable  than  in  Europe,  but 
because  of  the  greater  extent  of  territory  embraced  under  one  gov- 
ernment. Possibly  also  the  United  States  have  suffered  dispropor- 
tionately and  more  severely  than  European  countries  because  of 
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the  failure,  in  many  communities,  to  make  prompt  recognition 
of  the  nature  of  the  malady,  and  because  of  the  want  of  a  body 
of  authoritative  sanitary  regulations  that  could  be  put  into  rapid 
operation  in  the  effort  to  delimit  the  spread  of  the  disease  through 
the  employment  of  methods  of  quarantine.  I  am  convinced  that 
the  disease  in  some  communities  was  mistaken  for  periods  of  many 
months  for  epidemic  meningitis,  a  fact  not  highly  surprising  in 
view  of  the  lack  of  general  knowledge  regarding  epidemic  polio- 
myelitis that  existed  throughout  the  country,  and  in  view  of  the 
common  occurrence  of  marked  symptoms  referable  to  meningeal 
irritation  in  the  course  of  the  malady. 

The  question  of  the  control  of  epidemic  poliomeylitis  is  one  of 
high  interest  at  the  present  time.  This  control  may  be  of  two  kinds, 
namely,  that  affected  through  the  employment  of  measures  of 
prevention,  and  that  through  the  employment  of  modes  of  treat- 
ment. Of  the  two  possible  means  of  control,  the  first,  that  through 
prevention,  is  to  be  given  the  place  of  prime  importance,  for  it  is 
not  only  more  humane  and  scientific  to  prevent  a  disease  rather 
than  to  effect  its  cure,  but  in  the  present  instance  the  knowledge 
available  makes  prevention  a  possible  achievement,  while  there 
exists  no  known  means  of  therapeutic  control  worthy  the  name. 

The  measures  of  prevention  employed  should  be  those  based 
upon  knowledge  of  the  mode  of  infection  that  clinical  observation 
and  experimental  investigation  have  thus  far  supplied.  At  any 
given  period  we  can  apply  intelligently  and  with  confidence  only 
those  preventive  measures  that  are  founded  on  such  knowledge. 
It  would  seem  to  be  established  that  the  human  agency  of 
transfer  of  the  infectious  agent  does  occur  and  perhaps  frequently. 
Moreover,  this  human  agency  includes  not  only  the  actively 
infected  or  ill,  but  also  healthy  persons  who  perform  the  part 
of  intermediaries  between  the  stricken  and  the  well  who  are 
to  develop  the  disease.  To  express  this  ])oint  in  somewhat  more 
technical  language,  we  must  accept  for  the  present  the  existence 
both  of  active  and  passive  carriers  of  the  infectious  agent  of  epi- 
demic poliomyelitis  and  accord  to  each  a  share  in  the  distribution 
of  the  agent  through  the  implantation  on  other  susceptible  persons. 
Hence,  in  the  effort  to  control  this  distribution,  there  should  be 
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employed  adequate  measures  of  isolation  and  quarantine  of  the  sick 
as  well  as  those  in  immediate  attendance  on  the  sick. 

We  are  not  sufficiently  accurately  informed  of  the  period  of 
survival  of  the  infectious  agent  within  the  active  and  passive 
carriers  to  enable  us  to  state  precisely  what  the  period  of  quarantine 
should  be.  We  possess  some  data,  not,  however,  overaccurate  and 
convincing,  based  upon  the  period  of  development  of  secondary 
cases  of  the  disease,  that  suggest  that  the  virus  may  persist  in  the 
infected  in  an  active  state  for  several  weeks,  and  we  further  possess 
experimental  evidence  to  the  effect  that  in  inoculated  monkeys 
the  virus  may  survive  in  the  mucosa  of  the  nasopharynx  at  least 
for  several  weeks  and  even  several  months  (Osgood  and  Lucas, 
Flexner  and  Clark).  This  long  period  of  survival  in  the  monkey 
would,  however,  appear  to  be  exceptional.  In  many  instances 
the  virus  cannot  be  discovered  in  the  mucosa  as  early  as  one,  two, 
or  three  weeks  after  the  appearance  of  the  paralysis  (Flexner  and 
Clark).  I  am  disposed,  therefore,  to  view  the  examples  of  long 
persistence  of  the  active  virus  in  the  monkey,  with  which,  doubtless, 
corresponding  examples  among  human  beings  will  be  found,  as 
the  equivalent  of  the  chronic  carriers  of  the  bacteria  among  men 
and  animals  in  other  well-established  types  of  infectious  diseases. 
Such  chronic  carriers  constitute  not  only  and  fortunately  an  excep- 
tional class,  but  in  framing  our  practical  measures  of  prevention 
we  have  taken  reference  to  them,  up  to  the  present  time,  in  rather 
an  incidental  way.  Thus,  for  the  present  it  would  seem  that  a 
period  of  isolation  of  from  three  to  four  weeks  would  be  sufficient 
in  ordinary  cases  of  epidemic  poliomyelitis,  it  being  understood 
that  when  the  acute  or  febrile  course  of  a  case  of  the  disease  is 
prolonged,  the  period  of  isolation  be  lengthened  accordingly. 

The  efficiency  of  any  group  of  preventive  measures  will  depend 
upon  the  directness  with  which  they  deal  mth  the  source  of  the 
infectious  agent  that  they  seek  to  restrain.  We  have  progressed 
very  far  into  the  management  of  an  infectious  disease  when  we 
have  learned  the  portals  of  egress  and  of  ingress  of  the  infectious 
agent.  Such  knowledge  of  this  kind  as  we  possess  regarding 
epidemic  poliomyelitis  is  based  wholly  upon  animal  experiments, 
and  hence  the  degree  of  its  application  to  human  beings  has  still 
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to  be  established.  It  has  been  shown  that  in  the  monkey  the  virus 
of  poliomyelitis  passes  from  the  central  nervous  system  into  the 
nasal  mucosa,  and  it  has  been  found  that  monkeys  can  be  infected 
more  readily  by  applying  the  virus  to  the  nasal  mucosa  than  by 
any  other  means  except  direct  intracerebral  inoculation.  It  is 
for  this  reason  that  I  believe  special  attention  should  be  accorded 
the  nasal  and  buccal  secretions  of  persons  affected  vriih  epidemic 
poliomyelitis  during  the  period  of  isolation,  and  even  for  a  period 
afterward.  The  facts  known  concerning  the  relation  of  the  nasal 
mucosa  to  the  virus  of  poliomyelitis  must  be  taken  at  precisely 
their  true  value,  and  must  not  be  considered  to  exclude  other 
modes  of  infection  by  way  of  other  channels  in  human  beings. 
Hence,  besides  the  attention  given  to  the  destruction  of  the  nasal 
and  buccal  secretions,  and  to  the  keeping  clean  and  free  from 
these  secretions  the  hands  and  other  parts  of  the  body  as  well  as 
the  clothing,  vigilance  should  not  thereby  be  relaxed  in  dealing 
with  all  the  secretions  in  a  sanitary  manner. 

Studies  of  the  manner  of  travel  of  and  the  route  taken  by  the 
disease  in  thinly  populated  districts  especially  have  failed  in  not 
a  few  instances  in  supporting  fully  the  idea  of  the  human  agency 
in  the  transmission  of  the  infection.  Studies  of  this  kind  cannot 
be  made  satisfactorily  in  cities  or  even  in  towns,  for  the  reason  that 
the  contact  with  persons  is  too  frequent  and  promiscuous  to  permit 
of  accurate  tracing.  Owing  to  this  discrepancy,  some  other  agencies 
have  been  invoked  to  account  for  the  transmission  of  the  infection 
over  wide  areas,  and  the  chief  ones  of  this  character  have  been 
domestic  animals  and  insects.  Paralytic  diseases  among  domestic 
animals  are  known  and  not  highly  infrequent.  They  have  been 
noted  among  dogs,  horses,  and  fowl,  but  thus  far  it  has  not  been 
found  possible  to  correlate  the  paralytic  diseases  of  the  lower 
animals  and  those  of  man.  Perhaps  the  most  frequently  observed 
coincidental  paralytic  diseases  have  been  between  hens  and  human 
beings.  Undoubtedly,  since  the  wide  prevalence  of  epidemic 
poliomyelitis,  the  existence  of  a  paralytic  disease  among  barnyard 
fowl  has  been  more  commonly  noted.  Possibly  the  condition  has 
not  actually  become  more  frequent,  but  owing  to  the  circumstance 
mentioned  it  has  been  oftener  observed.     It  would  appear  that  the 
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paralysis  among  fowl  is  caused  not  by  lesions  of  the  central  nervous 
system,  but  by  lesions  of  the  peripheral  nerves,  and  that  it  is  due 
to  a  peripheral  neuritis.  It  has  not  been  found  possible  to  transmit 
by  direct  inoculation  the  paralytic  disease  from  chicken  to  chicken, 
or  from  chicken  to  monkey,  or  from  paralytic  monkey  to  chicken 
(Flexner  and  Lewis).  However,  it  has  been  found  possible  to 
develop  the  paralysis  in  the  laboratory  by  keeping  the  chickens  in 
confinement  for  some  time,  and  by  supplying  them  an  unusual 
and  doubtless  improper  form  of  food  (Flexner  and  Clark).  It  has 
proved  as  httle  possible  to  transfer  the  paralytic  affection  of  dogs 
from  one  individual  to  another  by  direct  inoculation  or  from  dog 
to  monkey  or  from  paralyzed  monkey  to  dog  (Flexner  and  Lewis). 
These  failures  do  not,  of  course,  exclude  the  possibility  that  a 
reservoir  for  the  virus  may  exist  among  domesticated  animals 
that  do  not  even  respond  to  its  presence  by  developing  paralysis 
or  other  conditions  which  could  be  recognized  as  resembling 
poHomyelitis  in  man.  The  manner  of  the  action  of  the  virus  of 
poliomyelitis  in  rabbits  provides  an  illustration  which  shows  how 
necessary  it  is  to  avoid  general  deductions  in  this  field.  At  first 
it  was  strenuously  denied  that  rabbits  could  be  infected  at  all 
with  the  virus  of  poliomyelitis,  and  the  examples  of  supposed 
successful  inoculation  reported  were  entirely  disbelieved  (Krause 
and  Meinicke,  Lentz  and  Huntemiiller) ;  but  it  must  now  be 
accepted  that  young  rabbits  occasionally,  but  by  no  means  gen- 
erally, are  subject  to  inoculation  with  the  virus  of  poliomyelitis, 
at  least  after  it  has  passed  through  a  long  series  of  monkeys  (Marks). 
Apparently  a  small  percentage  only  of  the  inoculated  rabbits 
develop  any  obvious  symptoms,  and  these  die,  as  a  rule,  during 
convulsive  seizures  which  come  on  suddenly.  A  given  virus  has 
up  to  the  present  been  sent  through  a  series  of  six  rabbits,  after 
which  it  has  failed  to  be  further  propagated.  From  the  sixth  series 
it  has  been  reimplanted  upon  the  monkey,  in  which  animal  typical 
paralysis  has  been  produced  (Marks).  It  remains  to  add  that  the 
rabbits  which  succumb  to  the  inoculation  do  not  show  any  charac- 
teristic lesion  of  the  central  nervous  system  or  other  organs,  as  far 
as  has  been  determined.  The  monkey,  on  the  other  hand,  invariably 
shows  the  tj-pical  lesions  of  the  central  nervous  system. 
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Insect  contamination  wdth  the  virus  would  serve,  were  it  proved 
not  only  to  be  an  experimental  possibility  but  to  occur  in  nature, 
to  clear  away  any  present  apparent  discrepancies  in  the  epidemi- 
ology of  the  disease.  In  this  connection  it  should  be  stated  that 
not  only  does  epidemic  poliomyelitis  spread  over  a  vn.de  territory, 
but  its  spread  is  not  promiscuous,  but  along  the  routes  of  human 
travel.  Therefore  insects  that  seek  human  habitations  and  routes 
of  travel,  that  possess  the  power  to  migrate  over  a  considerable 
territory,  that  effect  all  classes  of  society,  that  abound  during 
the  period  of  greatest  prevalence  of  the  disease,  and  that  do  not 
wholly  disappear  at  any  season  should  be  the  first  to  come  under 
suspicion.  Many,  if  not  all,  of  these  conditions  are  fulfilled  by  the 
common  house  fly. 

Laboratory  bred  flies  have  been  subjected  to  contamination 
experiments  with  the  virus  of  poliomyelitis,  from  which  it  appears 
that  they  are  capable  of  harboring  the  virus  upon  their  bodies  in 
a  living  and  infectious  state  for  at  least  forty-eight  hours.  ]More- 
over,  it  has  developed  not  only  that  the  virus  also  survives  within 
the  viscera  of  the  insects  for  some  time.  It  should  now  be  readily 
possible  to  secure  flies  from  rooms  in  which  cases  of  acute 
poliomyelitis  are,  in  order  to  ascertain  whether  in  nature  they  also 
become  contaminated  with  the  virus  of  the  disease. 

When  we  turn  to  the  question  of  the  control  of  poliomyelitis 
by  the  cure  of  .the  disease  we  refer  of  course  to  the  reduction  in 
the  mortality  and  in  the  crippling  effects  which  it  causes.  In  respect 
to  this  question  we  find  ourselves  provided  with  scant  knowledge 
that  at  the  moment  is  capable  of  being  applied  practically.  Ex- 
perimental studies  have  shown  clearly  that  recovery  from  the  disease 
is  effected  by  means  of  immunity  principles  that  appear  and  persist 
for  a  long  time — perhaps  for  years — within  the  blood.  It  has, 
indeed,  been  found  possible  in  animals  to  apply  the  blood  serum 
taken  from  recovered  human  beings  and  monkeys  in  such  a  way 
as  to  prevent  the  development  of  paralysis  in  monkeys  following 
the  inoculation  of  the  virus  (Flexner  and  Lewis).  ^Nlore  recently 
still  the  fact  has  been  ascertained  that  several  larger  domestic 
animals,  including  the  horse,  sheep,  goat,  and  pig,  can  be  made 
to  develop  the  immunity  principles  in  their  blood  by  subjecting 
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them  to  injections  of  the  spinal  cord  and  brain  of  monkeys  contain- 
ing the  Hving  virus  (Flexner  and  Clark).  But  these  sera  do  not 
hold  out  any  great  hope  of  beneficial  application  in  the  treatment 
of  developed  poliomyelitis  in  human  beings,  for  the  reason  that 
they  are  relatively  weak  in  the  immunity  principles.  An  efi'ort  is 
therefore  being  made  to  approach  the  therapeutic  problem  through 
another  avenue,  namely,  the  employment  of  drugs.  At  the  outset 
it  is  patent  that  since  the  drugs  must  come  to  act  in  the  region  of 
the  central  nervous  system,  the  choice  is  restricted  to  those  that 
besides  possessing  antiseptic  properties  can  yet  be  applied  to  that 
sensitive  part.  We  possess  almost  no  drugs  that  exhibit  the  prop- 
erty of  "internal  antisepsis"  so  called,  or,  in  other  words,  are  capable 
of  exerting  their  antiseptic  action  in  the  interior  of  the  body,  in 
the  presence  of  the  proteins  of  the  blood  and  tissues.  Just  here 
account  should  be  taken  of  the  pathogenesis  of  epidemic  menin- 
gitis, since  it  is  upon  it  that  the  selection  of  the  drug  and  the  manner 
of  its  administration  may  come  to  be  based.  The  evidence  at  hand 
points  to  the  meninges  as  being  the  location  of  primary  lesion  of 
the  disease.  It  would  seem  as  though  the  virus  of  poliomyelitis 
became  first  implanted  upon  the  leptomeninges,  in  which  it  devel- 
oped, causing  a  cellular  exudation  that  affects  especially  the  blood- 
vessels, the  partial  obstruction  of  which  leads  to  the  secondary 
production  of  the  lesions  of  the  nervous  tissue  itself.  It  is,  indeed, 
not  excluded  that  a  direct  action  of  the  virus  of  poliomyelitis  on 
the  ganglion  cells  takes  place,  but  this  effect,  if  produced,  appears 
to  be  less  general  and  constant  than  the  effects  on  the  meninges. 
Hence  the  problem  that  presents  itself  is  one  that  has  to  do  with 
the  control  of  the  primary  meningeal  lesions,  that  in  turn  are 
caused  by  the  virus  present  within  the  interstices  of  their  tissues,  as 
well  as,  doubtless  (at  some  stage  of  the  process),  within  the  cerebro- 
spinal fluid  itself.  What  is  required  then  are  antiseptic  drugs 
having  a  special  power  to  destroy  this  virus,  and  of  very  low 
toxicity,  that  can  be  made  to  exert  their  principal  action  upon  the 
meninges  and  in  the  subdural  space.  We  possess  in  hexamethyl- 
enamin  (urotropin)  a  drug  which  fulfils  certain  of  these  con- 
ditions. It  is  an  internal  antiseptic  of  some  power,  and  is  eliminated 
in  some  degree  from  the  general  circulation  into  the  subdural  space 
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(Gushing  and  Crowe).  On  empirical  grounds  the  drug  has  already 
been  administered  in  cases  of  epidemic  poliomyelitis,  but  whether 
with  any  definite  effect  is  not  known.  Administered  to  monkeys 
prior  to  or  coincident  with  inoculation,  and  repeated  daily  after- 
ward, hexamethylenamin  is  capable  in  some  instances  of  preventing 
paralysis,  and  in  others  of  lengthening  materially  the  incubation 
period  of  the  disease  (Flexner  and  Clark).  However,  its  powers 
in  this  direction  are  limited.  On  the  other  hand,  its  chemical 
composition  is  such  as  to  permit  of  the  addition  of  other  chemical 
groups  to  the  original  molecule,  in  virtue  of  which  the  antiseptic 
power  may  be  intensified.  Through  the  employment  of  this  means, 
a  number  of  relatively  non-toxic  compounds  has  already  been 
produced,  which  far  exceed  in  internal  antiseptic  value  the  original 
drug,  and  some  of  these  have  already  been  applied  experimentally, 
with  some  degree  of  success,  to  the  prevention  of  the  development 
of  the  paralysis  following  inoculation  of  the  virus  (Flexner, 
Jacobs,  and  Clark).  Whether  any  of  these  drugs  will  prove 
applicable  to  the  treatment  of  human  beings  the  victims  of  polio- 
myehtis  it  would  be  hazardous  to  predict,  but  it  seems  not 
improbable  that  some  progress  should  be  achieved  along  this  line 
of  investigation. 

The  case  for  the  treatment  of  human  beings  is  less  hopeless,  as 
I  view  it,  than  is  commonly  believed.  It  should  be  taken  into 
account  that  much  of  the  supposed  damage  inflicted  upon  the  ner- 
vous system  of  human  beings  at  the  onset  of  the  paralysis  is  remedi- 
able. For  the  brunt  of  the  disease  falls  not  upon  the  nervous 
tissue,  but  upon  the  meninges,  where  it  can  in  turn  be  opposed  by 
therapeutic  measures;  and  the  severer  nervous  lesions  are  not  in  the 
most  instances  absolute,  but  they  are  merely  relative  and  often  prob- 
ably merely  functional  in  nature,  since  as  many  as  25  per  cent,  of 
the  paralyzed  may  make  complete  recovery,  and  there  is  restored  to 
a  far  larger  percentage,  by  the  usual  processes  of  delayed  resolution, 
a  considerable  degree  of  power  in  and  use  of  muscles  once  severely 
paralyzed. 
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DISCUSSION. 

Dr.  Lewis  A.  Conner:  I  would  like  to  ask  Dr.  Flexner  whether  he 
has  any  suggestions  to  make  as  to  the  preventive  management  of  the 
nasopharyngeal  mucous  membrane. 

Dr.  Simon  Flexner:  I  am  of  the  opinion  that  epidemic  poliomj'-eHtis 
should  be  dealt  with  in  the  manner  of  epidemic  meningitis.  I  should 
advise,  therefore,  isolation  and  disinfection  of  the  nasal  and  buccal  secre- 
tions. It  happens  that  the  virus  of  pohomj^elitis  is  destroyed  bj^  menthol 
solutions  and  hydrogen  peroxide  (1  per  cent.).  If,  therefore,  it  is  deemed 
advisable  to  apply  these  substances  to  the  nasal  and  buccal  cavities  by 
atomization,  it  can  be  done.  I  am,  however,  inclined  to  recommend 
cleanliness  as  such  as  being  probably  efficacious.  Referring  to  the  ques- 
tion of  the  proved  infectivity  of  the  nasal  secretions,  I  wish  to  say  that 
up  to  this  time  there  have  been  no  actual  demonstrations  of  the  virus 
from  this  source  in  human  beings.  But,  on  the  other  hand,  no  adequate 
tests  have  thus  far  been  made,  for  the  reason  that  in  the  very  few  acute 
cases  of  poliomj'elitis  to  which  I  have  had  access  the  secretions  could 
not  be  obtained.  That  is  a  problem  which  vnW  be  taken  up  this  summer 
if  opportunity  arises.  Others  have  carried  out  imperfect  tests  \\ith  highly 
dilute  washings  that  could  scarcely  have  been  effective. 

Dr.  Kinnicutt:  In  view  of  the  probability  of  an  epidemic  outbreak 
of  the  disease  during  the  present  summer,  has  Dr.  Flexner  anj^  precautions 
against  contagion  to  suggest  other  than  isolation  of  patients;  also,  has  he 
any  suggestions  in  regard  to  a  modified  urotropin  treatment? 

Dr.  Flexner:  I  think  the  problem  of  disinfection  is  not  peculiar.  I 
shoirid  recommend  dealing  with  poliomyelitis  as  one  deals  with  other 
of  the  fairly  contagious  diseases.  The  reason  I  have  thus  far  suppressed 
the  precise  information  about  the  drug  compounds  is  that  we  have  probably 
thirty  of  them  now  under  study  and  comparison,  of  which  we  will,  of 
course,  choose  the  one  that  seems  best  adapted  to  the  purpose;  and  it  would 
not  be  possible  to  predict  which  that  is  likely  to  be.  The  point  I  desired 
to  make  is  that  a  specific  drug  therapj'  offers  a  possible  line  of  advance. 

Dr.  M.  H.  Fussell:  I  would  like  to  ask  Dr.  Flexner  when  we  ought  to 
begin  to  use  urotropin?     We  surely  ought  not  to  wait  until  paralysis. 

Dr.  Flexner:  I  can  see  no  possible  reason  for  refusing  to  administer 
urotropin  as  early  as  possible  in  the  course  of  the  disease.  The  fact  should, 
however,  be  borne  in  mind  that  in  monkej^s  its  action  is  inhibitive  and 
not  demonstratively  curative. 


T\YO  CASES  OF  ACUTE  LEUKEMIA. 


By  henry  JACKSOX,  M.D., 


The  two  cases  reported  are  of  much  interest  in  that  the  chief 
signs  in  each  case  were  located  in  the  gums.  The  gums  were  much 
thickened;  along  the  edges  were  superficial  ulcerations,  and  the 
gums  bled  easily  when  touched. 

Both  cases  were  considered  as  some  local  disturbance  of  the 
gums  and  mouth  when  the  disease  was  first  noticed.  As  to  the 
possible  etiology,  it  seems  unlikely  that  the  subsequent  trouble 
could  have  been  in  any  way  connected  with  the  local  trouble,  as 
the  gums  were  generally  swollen  before  the  dentist  was  consulted. 

In  each  case  rapid  loss  of  strength  soon  followed  the  local  trouble 
about  a  tooth.  In  Case  II  no  diagnosis  was  made  for  several 
weeks,  until  the  profuse  hemorrhage  from  the  gums,  with  increas- 
ing general  weakness,  suggested  the  diagnosis  of  scurvy,  and  he 
was  admitted  to  my  ward  in  the  City  Hospital  with  that  diagnosis. 

In  Case  I  no  diagnosis  was  made  until  the  blood  examination 
made  the  picture  clear. 

I  have  seen  several  cases  of  leukemia  in  which,  late  in  life,  the 
gums  were  somewhat  swollen,  and  hemorrhage  is  certainly  a 
common  symptom,  but  I  have  not  seen  such  an  excessive  swelling 
of  the  gums,  either  as  an  initial  symptom  in  the  disease,  or  associ- 
ated with  the  late  hemorrhage  of  the  disease. 

In  1905  Dr.  Edsall  reported  to  this  Society  a  case  of  acute 
lymphatic  leukemia  similar  to  Case  I.  In  his  case  the  throat 
condition  was  even  more  acute  than  in  my  case,  so  that  diph- 
theria and  Ludwig's  angina  were  eliminated  only  by  culture. 
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Unfortunately  no  autopsy  was  permitted  in  Case  I.  This  case 
suggests  the  probabihty  of  the  origin  of  leukemia  of  the  lymphatic 
type  in  bone-marrow  disease.  Early  in  the  course  of  the  disease 
the  lymphatic  glands  were  not  affected  at  all,  nor  were  they  much 
swollen  even  at  the  end  of  life.  Further,  in  Case  II,  in  which  I 
am  able  to  report  the  results  of  a  partial  autopsy,  the  glands 
were  markedly  enlarged  early  in  the  disease;  yet  the  blood  picture 
and  the  examination  of  the  bone  marrow  showed  a  typical  myelo- 
genous leukemia. 

Case  II  is  also  interesting  in  that  the  disease  ran  its  course  in 
a  few  weeks,  yet  the  blood  picture  was  typical  of  myelogenous 
leukemia.  Most  cases  of  acute  leukemia  are  of  the  lymphatic 
variety,  in  which  the  cells  are  of  the  large  type. 

Case  I. — A.  W.,  aged  twenty-one  j'ears,  a  machinist,  seen  in  consulta- 
tion December  13,  1910.  The  family  history  is  not  of  importance.  He 
was  married,  and  before  his  death  his  wife  was  delivered  of  a  healthy  child. 

His  previous  health  had  been  good;  he  had  never  been  robust,  but  had 
never  been  sick  except  for  scarlet  fever  when  he  was  ten  years  of  age. 

Early  in  September  a  swelling  appeared  about  a  back  tooth  in  the  upper 
jaw;  the  tooth  was  extracted,  but  without  relief  to  the  patient.  In  Octo- 
ber he  began  to  feel  poorly;  no  vomiting.  Since  October  he  did  no  work 
because  of  weakness  and  gradualh^  increasing  prostration.  In  November 
the  gums  became  red,  swollen,  ulcerated,  and  bled  easily  when  touched; 
the  breath  was  foul,  and  salivation  marked. 

December  13,  1910.  Gums  very  much  thickened,  bluish  red;  many 
small  ulcerations.  Urine  said  to  be  large  in  amount,  eight  to  nine  pints 
in  quantity,  with  a  specific  gravity  of  1025  on  the  average.  Examination 
of  a  specimen  of  this  date  showed:  Specific  gravitj-,  1023;  reaction  alka- 
line; no  sugar;  no  albumin;  no  diacetic  acid;  sediment  not  examined. 

Heart  negative;  lungs  negative;  no  edema;  a  few  small  glands  in  the 
groin. 

The  lad  was  pale  and  prostration  was  marked,  though  he  was  able  to  go 
a  few  miles  by  electric  car  to  see  me  in  consultation. 

The  general  appearance  of  the  lad  made  it  evident  that  he  was  suffering 
from  some  profound  systemic  disease,  of  which  the  local  condition  of  the 
gums  was  but  a  sjTnptom. 

The  blood  examination  of  this  date  showed:  Hemoglobin,  65  per  cent.; 
white  cells,  19,400;   red  cells,  3,496,000. 

Stained  specimen:  Red  cells  show  slight  achromia;  slight  poikilocy- 
tosis;   no  parasites;   many  blasts,  small  and  large. 
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White  cells,  200;  poljTiuclear  leukoc}i:es,  0.5  per  cent.;  lymphocytes, 
chiefly  large,  99  per  cent.;  transitional  cells,  0.5  per  cent. 

In  counting  200  white  cells,  38  nucleated  reds  were  seen,  about  one-third 
of  which  were  megaloblasts. 

The  blood  examination,  therefore,  confirmed  the  diagnosis  of  acute 
leukemia  which  had  been  suggested  by  the  history  and  phj'sical  examina- 
tion, and  showed  a  leukemia  of  the  Ijinphatic  variety. 

December  30,  1910.  He  was  seen  again.  His  general  condition  had 
failed  markedly;  he  was  not  able  to  leave  the  house;  appetite  fair;  sleep 
much  disturbed  by  an  excessive  flow  of  saliva. 

No  change  in  the  condition  of  the  gi-ims,  except  no  ulceration  seen. 
Two  small  hemorrhagic  areas  on  the  cheeks.  A  few  small  glands  in  the 
neck.    The  gums  measured  1  inch  in  thickness. 

The  blood  examination  of  this  date  showed:  Hemoglobin,  60  per  cent.; 
white  cells,  28,600;   red  cells,  2,600,000. 

Stained  specimen:  All  red  cells  large;  slight  poikilocytosis;  not  much 
achromia.  Differential  count  of  200  leukocjies:  polynuclear  neutrophiles, 
0.5  per  cent.;   lymphocytes,  chiefly  large,  99.5  per  cent. 

In  counting  the  white  cells,  73  nucleated  red  cells,  about  one-half  megal- 
oblasts. A  second  and  very  careful  count  of  400  white  cells  showed  no 
practical  difference  from  the  first  count. 

January  14,  1911.  His  doctor  telephoned  to  me  that  he  was  not  as  well, 
and  that  the  glands  in  the  neck  were  larger.  During  the  last  few  weeks 
of  hfe  he  was  in  bed;  many  subcutaneous  hemorrhages  appeared,  espe- 
cialh^  about  the  joints,  not  associated  with  pain;  there  was  a  persistent 
hemorrhage  from  the  nose  and  a  moderate  hemorrhage  from  the  gums. 

Death  on  February  16,  about  five  months  after  the  first  appearance 
of  the  sjanptoms  of  his  fuial  illness. 

Though  no  metaboUsm  experiments  were  made  in  this  case,  the  continued 
high  specific  gra^'ity  of  the  urine,  1025,  in  spite  of  the  large  amoimt  of 
urine  passed — eight  to  nine  pints — certainly  suggests  destruction  of  body 
tissues  as  demonstrated  in  a  similar  case  of  Dr.  Edsall's,  in  which  the 
nitrogen  output  was  estimated. 
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Case  IL— J.  E.,  aged  thirty-six  years,  dentist.    January  9,  1911. 

Family  history  negative. 

Previous  history:  Had  " inflanmiation  of  stomach"  at  eight  years; 
frequent  vomiting  and  headache  for  two  or  three  weeks.  Xo  venereal 
disease.    No  alcohol.    Tobacco  moderate. 

About  November  1  had  a  cold  in  the  head;  coryza  and  a  little  cough; 
no  sore  throat. 
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December,  first  swelling  of  the  submaxillary  glands,  soon  followed  by 
swelling  of  the  cervical  glands  and  swelling  of  the  gums.  The  gums  were 
tender  and  bled  easily  when  touched.  At  first  there  was  pain  in  the  teeth, 
but  this  soon  disappeared.  For  two  weeks  there  was  a  little  bleeding  from 
the  gums.  He  had  some  fever;  no  chills,  no  headache  or  dizziness.  His 
chief  complaint  was  weakness;  vomiting  was  frequent;  there  was  some 
pain  in  the  neck  and  the  abdomen;  he  slept  poorly;  now  no  pain.  He 
lost  thirty  to  forty  pounds  in  weight. 

Physical  Examination:  Marked  pallor;  several  bunches  of  the  size  of 
small  marbles  on  each  side  of  the  neck.  He  appeared  apprehensive. 
Gums  swollen,  three-fourths  of  an  inch  in  diameter;  erosion  of  the  mucous 
membrane  of  the  gums,  with  small  strips  of  sloughing  tissue;  the  mucous 
membrane  dry.    Glands  in  axillae  and  groins,  of  small  size. 

Spleen  just  palpable.  Heart  area  3  cm.  to  the  right  and  11  cm.  to  the 
left  of  the  midsternum  line;  at  the  apex  a  soft  systolic  murmur.  INIany 
purpuric  spots  on  the  legs. 

Hemoglobin,  45  per  cent.;  red  cells,  2,408,000;  white  cells,  161,600. 

Stained  specimen  of  the  blood  showed  no  abnormality  in  the  red  cells. 
The  white  cells  showed  a  predominance  of  myelocytes  and  earlj^  embryonic 
forms  (premyelocytes).  These  two  forms  of  cells  were  85  per  cent,  of  the 
total  white  cells. 

He  had  a  poor  night,  and  on  account  of  the  serious  prognosis  given  he 
went  home  the  day  after  admission  to  the  hospital. 

He  failed  rapidly  and  died  January  13. 

The  microscopic  examination  of  the  blood  showed  an  abnormal  tj-pe  of 
white  cells,  not  typical  myelocytes.  A  second  examination  showed  a 
moderate  achromia,  mth  very  slight  poikilocjiiosis. 

Differential  count  of  400  cells:  Polj'morphonuclear  neutrophiles,  3.75 
per  cent;  small  lymphocytes,  1.5  per  cent.;  large  lymphocytes,  0.75  per 
cent.;   myeloblasts,  94  per  cent. 

A  few  of  the  myeloblasts  were  pretty  well  developed  myelocj'tes,  but 
the  great  majority  of  them  were  not. 

I  am  indebted  to  Dr.  Burgess  for  a  careful  microscopic  examination  of 
the  bone  marrow,  spleen,  liver,  and  glands.  The  pathological  examina- 
tion of  this  case  suggests  the  possibility  of  the  association  of  leukemia 
with  rapidly  growing  tumors. 

Body  is  that  of  a  well-developed  and  nourished  white  man.  There  is 
marked  general  pallor,  especially  of  the  face.  Rigor  mortis  is  present. 
There  is  moderate  lividity  of  the  dependent  parts.  There  is  marked 
edema  of  both  ej^elids  of  both  eyes.  Peripheral  lymph  glands  are  generally 
enlarged,  especially  those  near  the  angles  of  the  jaw.  Pupils :  Right,  4  mm. ; 
left,  7  mm.  Skin  surfaces  are  normal.  The  abdomen  is  moderately  dis- 
tended. About  4  cm.  inside  the  right  nipple  is  a  small  accessory  nipple. 
The  left  hip  is  more  prominent  than  the  right,  and  there  is  one  inch  of 
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shortening  of  the  left  leg.  The  prominence  of  the  left  hip  is  apparently 
due  to  bonj'  enlargement  in  the  region  of  the  greater  trochanter  of  the 
femur. 

Autopsy  incision  limited  to  thigh.  Incision  about  25  cm.  long  made 
over  the  right  upper  thigh,  and  a  portion  of  the  femur,  about  10  cm.  in 
length,  is  chiselled  off.  The  exposed  bone  marrow  is  red  in  color,  the 
shade  being  between  a  raspberry  and  a  strawberrj^  red.  Bone  marrow  is 
soft  and  apparenth'  homogeneous. 

Dissection  upward  under  the  skin  and  into  the  abdominal  cavit\'  allows 
the  removal  of  the  spleen,  one  kidney,  and  a  portion  of  the  liver.  Dia- 
phragm, left  fourth  space,  right  fourth  rib. 

Spleen.  Weight  500  grams.  Position:  Lower  edge  about  5  cm.  above 
the  right  costal  margin.  The  spleen  is  very  soft;  its  surface  is  smooth. 
On  section  it  is  red  like  the  bone  marrow,  and  shghth'  mottled  in  color. 
Markings  not  at  all  distinct.  The  substance  of  the  spleen,  on  scraping, 
does  not  quite  run  off  the  knife. 

Liver.  Edge  is  8  cm.  below  the  ensiform  and  at  the  costal  margin  in 
the  midcla-vacular  line.  Gall-bladder  is  not  distended.  The  portion  of 
liver  removed  has  a  smooth  surface,  is  rather  softer  than  normal,  and  on 
section  is  lighter  in  color  than  normal.    ^Markings  are  indistinct. 

Gastro-intestinal  Tract.  Seems,  on  palpation,  to  be  distended  throughout 
with  gas  and  a  small  amount  of  fecal  matter.  Appendix  is  free  and  about 
4  cm.  in  length. 

Kidney.  The  right  kidney  weighs  240  grams.  It  is  much  lighter  than 
normal  in  color,  and  verj'  soft.  The  capsule  strips  easily,  leaving  a  smooth 
surface.  On  section  cortex  is  light  gray  in  color,  and  its  markings  are 
very  indistinct.  Pyramids  are  not  remarkable.  The  cahces  of  the  pehns 
are  filled  with  a  bright  yellow,  sand}'  material.  Palpation  shows  the  other 
kidnej'  (which  is  not  removed)  to  be  of  about  the  same  size. 

Anatomical  diagnosis  deferred  until  microscopic  examination  has  been 
made. 

Diagnosis.     Acute  myelogenous  leukemia. 

Microscopic  Examination.  Blood  Smear.  The  predominating  t\"pe  of 
leukocyte  in  the  blood  smear  is  a  large  cell  (sometimes  twice  the  diameter 
of  an  average  polynuclear  leukocj^te)  which  has  an  irregular,  notched,  or 
rounded  nucleus,  usually  more  than  half  filling  the  cell.  The  cj'toplasm 
is  non-granular  or  contains  a  few  basophilic  granules.  In  all  probabihty 
it  represents  the  undifferentiated  myelocyte  of  the  bone  marrow.  Some 
are  morphologicallj''  indistinguishable  from  the  'Marge  lymphocyte."  All 
gradations  between  this  undifferentiated  and  the  fully  differentiated 
myelocyte  can  be  traced.  Polynuclear  leukocytes  and  the  intermediate 
forms  between  myelocyte  and  poljiiuclear  leucocyte  are  also  present, 
and  a  fair  proportion  of  Ihem  contain  eosinophilic  granules.  About  half 
the  leukocytes  are  of  the  undifferentiated  t^pe. 
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Bone  Marrow.  The  bone  marrow  is  principally  made  up  of  undifferen- 
tiated m3'eloblasts,  many  of  which  are  in  mitosis.  The  cells  are  almost 
all  large,  with  irregular,  notched,  or  rounded  vesicular  nuclei.  These 
cells,  apparently,  are  proUferating  rapidlj'.  Red  blood  corpuscles  are 
numerous  and  represent  a  congestion  of  the  marrow  vessels  and  apparentlj- 
not  any  increase  in  activity  of  erythrocyte  formation. 

Spleen.  Hemorrhages  ^^^th  fibrin  formation  occur  usually  in  and  adjoin- 
ing the  l3'mph  nodules.  The  blood  sinuses  of  the  splenic  pulp  are  distended 
with  cells  (mj'eloblasts)  such  as  are  found  in  the  circulating  blood  every- 
where. Mitoses  of  these  cells  are  numerous.  The  splenic  pulp  also  contains 
numerous  endothehal  leukocytes  which  are  filled  with  disintegrating  red 
blood  corpuscles  and  blood  pigment. 

Liver.  The  liver  shows  fairly  well-marked  infiltration  about  the  portal 
vessels  with  the  same  mj^eloblastic  cells  which  characterize  the  blood 
picture.  Mitoses  are  fairly  numerous.  The  sinusoids  are,  of  course, 
filled  with  similar  cells,  and  in  this  situation  also  mitoses  are  not  infrequent. 
About  the  portal  vessels  endothelial  leukocytes,  some  of  which  have  fused 
to  form  giant  cells,  occur. 

Kidney.  The  kidney  is  infiltrated  throughout  with  the  same  t3Tpe  of 
cell.  The  cell  Ues  not  only  in  the  capillaries,  but  in  the  spaces  between  the 
capillaries  and  the  renal  tubules.  Mitoses  are  numerous.  The  number 
of  cells  containing  eosinophilic  granules  is  relatively  large.  Some  of  the 
cells  are  elongated  and  show  elongated  nuclei.  Apparenth'  they  are 
penetrating  the  interstitial  tissue  by  so-called  ameboid  motion.  Occasional 
mitotic  figures  occur  in  the  renal  epithelium,  indicating  probable  injury 
■utth  repair. 

Lymph  Node.  The  lymph  node  is  filled  with  the  same  cells  (myelocjtes 
in  all  stages  of  differentiation),  and  presents  the  appearance  of  being 
infiltrated  with  a  rapidly  growing  tumor.  Mitoses  are  very  numerous. 
Occasional  areas  of  apparently  normal  hnnphoid  tissue  remain.  The 
IjTnph  sinuses  contain,  in  addition  to  the  invading  myeloblasts,  large 
endothelial  leukocytes  laden  with  cell  detritus.  The  surrounding  fat 
tissue  is  being  infiltrated  by  the  myeloblasts,  which,  in  this  location,  also 
show  numerous  mitotic  figures  and  elongated  forms  suggestive  of  ameboid 
motion. 


DISCUSSION. 


Dr.  R.  C.  Cabot:  The  general  introduction  of  the  Romanowsky 
instead  of  the  old  "triacid"  stain  has  certainly  been  a  great  blessing 
to  blood  work  in  general.  But  it  has  led  to  confusion  of  terms  and  cells, 
especially  in  relation  to  these  types  of  leukemia.  That  blood  does  not 
look  to  me  hke  myelogenous  leukemia  (judging  from  the  pictures),  but 
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I  do  not  think  anyone  could  tell  without  using  the  same  Romanowsky 
on  many  cases  and  comparing  liis  slides. 

It  seems  to  me  we  have  more  difficulties  as  j'ears  go  on  in  a  fair  demar- 
cation of  the  clinical  picture  of  acute  hanphatic  leukemia  from  the  cUnical 
point  of  view.  It  has  always  been  an  occasional  stumbhng  block  that 
certain  cases  of  whooping  cough  have  such  an  enormous  number  of  lym- 
phoc}i:es.  I  think  this  will  explain  a  number  of  cases  which  have  ap- 
peared in  the  Uterature  as  instances  of  leukemias  which  recovered,  whereas 
they  were  whooping  cough.  I  have  seen  one  example.  Another  difficulty 
occasionalh'  presents  itself,  namelj',  a  se2)tic  lymphocytosis.  The  fii'st 
case  I  saw  was  in  a  member  of  this  Association,  who  had  an  autopsy  cut 
in  his  hand  and  lymphangitis  -ndth  adenitis.  He  had  an  absolute  and 
relative  increase  of  lj'mphoc}i;es.  He  was  verj'  much  alarmed  about  him- 
self, and  I  was  very  much  alarmed  about  him.  It  certainh'  looked  like  the 
possibility  of  leukemia  there,  but  recovery-  was  complete.  Recently  I 
saw  a  college  boy  ^^•ith  a  number  of  boils;  he  was  not  sick  at  all.  If  I 
had  seen  his  blood  alone  I  would  have  thought  strongh'  of  lymphoid  leu- 
kemia. The  thing  cleared  up  in  two  or  three  weeks  and  there  has  been  a 
permanent  recovery.  If  accustomed  to  take  the  blood  picture  too  seriously 
by  itself  in  these  cases  one  might  have  been  unnecessarily  alarmed. 

De.  Henry  Koplik:  Mention  has  been  made  of  h-mphocj-tosis  in 
pertussis.  ]Most  men  working  among  children  feel  that  the  blood  picture 
in  children  can  scarceh'  be  compared  with  that  of  the  adult.  In  anemias 
of  children  these  blood  pictures  so  closely  simulate  leukemia  in  the  adult 
that  one  must  be  cautious.  As  to  Ijrmphatic  leukemia,  I  saw  a  patient 
first  sent  to  the  Surgical  Department  for  osteomyelitis  of  the  jaw,  who 
ffiaallj'  came  to  my  service.  It  was  a  case  of  acute  lymphatic  leukemia  in 
a  child  aged  six  years. 


A   CASE  OF  SO-CALLED  LEUKAXEMIA. 


By  W.  F.  HA:MILT0X,  M.D., 

MONTBEAL,    CANADA. 


The  patient,  a  farmer,  aged  forty-three  years,  was  born  and  always 
lived  in  Canada.  When  he  presented  himself  for  examination,  on 
September  1,  1908,  he  complained  of  dizziness  and  pains  over  the 
left  side  of  his  abdomen.  He  had  been  well  up  to  March,  1907, 
when,  on  returning  from  work  one  evening,  he  suffered  a  severe 
chill,  with  pain  in  the  left  side  of  the  chest  and  abdomen.  For 
several  weeks  after  this  he  experienced  but  few,  if  any,  symptoms  of 
disease  except  possibly  slight  weakness.  In  July,  1907,  he  first 
noticed  a  mass  just  below  his  ribs  on  the  left  side,  and  in  this  region 
from  time  to  time  he  suffered  severe  pain.  His  condition  has  been 
such  since  the  middle  of  July  that  it  was  impossible  for  him  to 
work.  The  abdomen  has  increased  considerably  in  size,  his  appe- 
tite has  been  poor,  and  he  has  lost  about  twenty  pounds  in  weight. 
As  negative  points  in  the  history,  one  might  notice  that  the  patient 
had  not  vomited;  there  were  no  hemorrhages,  no  diarrhea,  no  jaun- 
dice nor  hemorrhoids,  no  purpuric  eruptions,  and  at  no  time  had 
the  patient  experienced  any  pain  or  tenderness  over  any  of  the  bones. 
He  had  not  noticed  the  color  of  his  skin,  but  his  friends  told  him 
that  he  was  looking  somewhat  pale. 

In  his  personal  history  nothing  was  made  out  which  seemed  to 
have  any  bearing  upon  his  present  complaints.  He  maintained 
that  he  had  been  a  healthy  person  the  whole  of  his  life  and  always 
able  to  do  hard  work  up  to  IMarch,  1907. 

\'VTien  first  seen,  the  patient's  color  did  not  suggest  any  serious 
blood  disease,  although  the  skin  and  mucous  membranes  were 
somewhat  pale.  On  physical  examination  of  the  various  systems 
one  found  them  negative  with  the  exception  of  the  spleen,  liver, 
and  blood.  The  abdomen  was  prominent,  the  left  side  somewhat 
more  so  than  the  right,  and  on  palpation  this  fulness  was  evidently 
due  to  a  greatly  hypertrophied  spleen  which  reached  down  to 
Poupart's  ligament,  and  over  the  anterior  half  of  this  area  a  coarse 
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rub  on  both  inspiration  and  expiration  could  be  felt.  The  liver  was 
also  enlarged,  its  edge  being  felt  some  2|  inches  below  the  costal 
margin,  in  the  midclavicular  line.  There  was  no  sign  of  ascites. 
The  peripheral  groups  of  lymphatic  glands  showed  no  enlargement. 
They  were  palpable,  but  normally  so. 

When  the  patient  was  first  seen  in  private  a  blood  specimen  was 
examined,  without  fixing,  to  determine  the  approximate  number  of 
leukocytes.  The  white  cells  were  in  such  small  numbers  that  it 
was  thought  that  the  case  might  be  classed  as  one  of  splenic  anemia 
or  an  atypical  leukemia.  However,  while  the  differential  count  made 
next  day  confirmed  the  observation  already  made  as  to  the  small 
number  of  leukoc}i;es  (5600  per  c.mm.)  it  revealed  at  the  same 
time  the  fact  that  the  blood  contained  white  cells  characteristic 
of  leukemia  (myelocytes),  mast  cells,  and  an  increase  of  eosinophile 
cells.  In  addition  to  these  changes  from  the  normal,  the  percent- 
age of  the  polymorphonuclear  cells  was  diminished,  while  that  of 
the  lymphocytes  and  large  mononuclear  cells  was  greatly  increased. 
The  myelocytes  of  the  neutrophilic  order  predominated,  with  a 
few  of  the  eosinophilic  type. 

There  were  changes  in  the  red  blood  cells  as  well.  The  hemo- 
globin was  65  per  cent,  and  the  red  cells,  numbering  3,150,000, 
showed  a  pronounced  poikiloc^tosis,  polychromatophilia,  and 
Grawitz  basophilic  granules;  normoblasts  and  megaloblasts  were 
also  found.  The  nuclei  of  the  normoblasts  were  unilobular,  bilob- 
ular,  and  rosette-shaped.  A  few  nuclei  w^ere  found  without  cell 
bodies.  The  observations  made  upon  the  blood  in  this  case  are 
shown  in  the  following  table: 
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The  patient  remained  in  the  hospital  for  five  weeks.  Throughout 
this  time  no  changes  of  importance  were  noted.  He  gained  some- 
what in  weight;  there  was  no  febrile  disturbance  at  any  time;  he 
was  treated  by  .r-ray  exposure  of  long  bones  on  alternate  days. 
He  went  out  slightly  improved.  The  subsequent  course  of  this 
patient  has  never  been  learned  beyond  the  fact  that  he  died  about 
eight  months  after  leaving  the  hospital,  or,  roughly,  about  two  and 
one-half  years  from  the  onset  of  his  complaints.  No  postmortem 
examination  was  made,  and  thus  the  case  loses  much  of  its  value  as 
one  showing  a  comparatively  rare  blood  picture. 

The  choice  of  title  of  this  report — a  case  of  so-called  leukanemia — 
was  made  with  the  intention  of  giving  emphasis  to  the  view  that 
such  cases  fall  far  more  naturally  into  the  group  of  atypical  leu- 
kemia than  into  any  other  group  or  subdivision.  The  white  cells 
are  few  in  number,  they  may  be  regarded  as  showing  a  leukopenia, 
yet  a  differential  count  shows  the  typical  cells  of  myelogenous  leu- 
kemia, and  while  the  red  cells  are  reduced  in  number,  the  hemo- 
globin is  proportionately  high  and  the  color  index  1.1,  0.7,  and 
1.09  per  cent.,  an  average  of  0.96.  The  red  cell  count  is  never  very 
low.  The  anemia  is  not  severe;  yet  the  morphology  and  staining 
qualities  of  these  cells  show  marked  pathological  changes  either  in 
the  cell  after  its  formation  or  in  the  erythroblastic  tissue  itself. 
Hirschfeld  holds  that  the  blood  picture  of  a  case  of  myelogenous 
leukemia  when  grave  anemia  supervenes — e.  g.,  when  it  becomes 
leukanemia — no  longer  shows  the  eosinophile  and  mast  cells.  Judged 
by  this  standard,  the  case  just  reported  cannot  be  classified  as 
one  of  leukanemia.  Almost  evevy  one  who  follows  any  clinic  has 
seen  at  times  in  leukemic  cases  variation  in  the  number  of  white 
cells  as  well  as  in  their  form,  so  that  they  no  longer  answer  to  all 
the  standards  of  classification  set  down  for  a  diagnosis  of  leukemia. 
Yet  the  anatomical  conditions  are  not  materially  changed.  The 
case  remains  one  of  leukemia,  and,  as  Hirschfeld  maintains,  in  all 
cases  of  leukemia  reported  up  to  1906  the  most  important  structural 
changes  found  have  been  those  of  leukemia. 

It  would,  therefore,  appear  that  the  term  "leukanemia"  might 
well  be  discarded  on  the  grounds  (1)  that  the  majority  of  cases  by 
careful  anah'sis  are  found  to  be  atypical  leukemia,  with  an  anatomi- 
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cal  pathological  basis  of  leukemia,  and  (2)  that  pernicious  anemia 
is  found  to  have  neither  clinical  nor  anatomical  features  which  are 
characteristic. 

If,  on  the  other  hand,  the  term  be  retained,  the  suggestion  made 
by  ^Nlelland,  "to  use  it  to  connote  certain  atypical  leukemic-like 
conditions  of  similar  general  characters,  .  .  .  but  not  to  imply 
any  theory  of  the  relation  of  the  disease  to  pernicious  anemia," 
is  to  the  point. 


HEXAMETHYLEXAMINE  AS  A  POSSIBLE  PREVENTIVE 
OF  PNEUIVIOCOCCUS  EMPYEMA. 


By  FREDERICK  C.  SHATTUCK,  M.D.. 

BOSTON. 


The  very  marked  effect  of  hexamethylenamine  upon  the  typhoid 
bacilUis  in  urine;  the  fact  that  formahn  seems  rapidly  to  permeate 
the  body  fluids  and  tissues;  the  fact  that  the  pneumococcus  appears 
to  be  of  less  general  resistance  than  some  other  organisms;  and, 
further,  the  fact,  as  determined  by  Dr.  Roger  Kinnicutt,  that  very 
dilute  solutions  of  formalin,  1  to  12,500,  inhibit  the  growth  of  the 
pneumococcus  in  milk,  afford  an  obvious  suggestion  that  possibly 
pneumococcus  empyema  might  be  prevented  by  the  routine  admin- 
istration of  hexamethylenamine  in  cases  of  pneumonia,  I  was  thus 
led  a  year  ago  to  direct  that  every  patient  with  pneumonia  entering 
my  wards  in  the  Massachusetts  General  Hospital  should  receive  the 
remedy.  It  was  also  given  to  some  of  the  patients  of  my  colleague. 
Dr.  Gannett,  and  Doctors  Kinnicutt  and  Barker  have  been  so 
kind  as  to  use  it  in  their  services  in  the  Presbyterian  Hospital  of 
New  York  and  in  the  Johns  Hopkins  at  my  request,  in  order  that 
a  larger  mass  of  evidence  drawn  from  different  sources  might  be 
secured.   To  these  gentlemen  I  wish  to  express  my  obligation. 

From  March  1, 1910,  to  March  1, 1911, 59  cases  of  lobar  pneumonia 
were  treated  with  hexamethylenamine  in  the  medical  wards  of  the 
^Massachusetts  Hospital.  This  number  includes  only  cases  in  which 
the  diagnosis  seemed  assured.  The  drug  was  given  as  soon  as 
the  diagnosis  was  made,  and  the  dose  w^as  ten  grains  three  times  a 
day,  continued  until  death  or  well  into  convalescence.  In  three 
cases  of  young  children  the  dose  was  proportionately  less.  The 
duration  of  illness  before  the  drug  was  given  varied  from  one  to 
sixteen  days,  averaging  five  and  one-half  days.     The  duration  of 
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the  hexamethylenamine  treatment  averaged  twelve  days.  Three 
of  these  cases  developed  empyema. 

In  the  first,  a  girl,  aged  six  years,  the  drug  was  given  only  after 
the  temperature  had  fallen  by  lysis  nearly  to  the  normal,  nine  days 
after  the  onset.  The  pus  showed  pneumococci  and  that  resulting 
from  the  operation  later  a  few  streptococci  with  pneumococci  pre- 
dominant.   Recovery  followed  operation. 

The  second  patient  had  been  ailing  for  two  or  three  weeks,  but 
it  was  thought  probable  that  the  pneumonia  began  three  days  before 
entering  hospital.  After  twenty-six  days  of  continuous  hexamethyl- 
enamine treatment,  pus  containing  pneumococci,  streptococci,  and 
a  trace  of  formalin  was  withdrawn  from  his  chest.  The  patient 
recovered  after  operation. 

The  third  case  began  hexamethylenamine  four  days  after  the 
onset  of  pneumonia  and  continued  it  throughout  his  stay  in  the 
hospital.  After  twenty  days,  there  still  being  signs  of  consolidation 
and  slight  temperature,  a  needle  was  introduced  and  a  few  drops 
of  bloody,  purulent  fluid  were  withdrawn,  showing  streptococci  in 
culture.  The  patient  gained,  soon  felt  very  well,  and  refused  to 
remain  longer  under  observation,  so  he  was  discharged  without 
operation  and  lost  sight  of. 

Of  these  three  cases,  one — the  second — is  open  to  no  objection. 
In  the  first  case,  from  an  oversight,  the  drug  was  not  given  until  the 
ninth  day  of  the  disease,  and  pus  was  found  four  days  later.  In  the 
third  case  the  few  drops  obtained  by  aspiration  seemed  to  be  only 
blood  until  the  microscope  showed  them  to  contain  pus  also.  I  have 
not  been  able  to  trace  the  patient.  I  do  not  know  whether  he  really 
had  an  empyema  or  not.  I  include  these  two  cases,  wishing  to  be 
too  honest  rather  than  credulous. 

During  the  same  period,  there  were  46  cases  of  lobar  pneumonia 
treated  without  hexamethylenamine.  Three  or  four  of  these  were 
not  given  the  drug  because  moribund  when  brought  to  the  hospital, 
and  in  one  the  pneumonia  was  a  terminal  e^"ent  in  chronic  nephritis. 
In  general,  however,  the  cases  were  of  the  same  class  as  those  com- 
prising the  hexamethylenamine  series.  There  was  no  selection  of 
cases  for  the  treatment.  Of  this  number  only  one  developed 
empyema. 
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hexamethylenamine. 
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In  the  preceding  year,  March,  1909,  to  1910,  of  142  cases  of  lobar 
pneumonia  without  hexamethylenamine,  three  developed  empyema. 
Excepting  in  one  doubtful  case  no  urinary  disturbance  could  be 
attributed  to  the  hexamethylenamine,  although  the  average  finding 
of  albumin  and  casts  was  higher  in  the  hexamethylenamine  cases 
than  in  the  others,  as  is  shown  by  the  following  table: 


Year  beginning  March  1 
Number  of  cases  examined  . 
Negative  findings       .... 
V.  S.  T.  albumin  or  few  hyaline 

or  granular  casts    .... 
T.  or  L.  T.  or  many  hyaline  or 

granular  casts 

Same  plus  blood  free  or  on  casts 

(not   accounted   for   by    eta., 

etc.) 

Pericarditis,  which  complicated  4  or  5  per  cent,  of  the  non- 
hexamethylenamine  cases  in  both  years,  was  not  observed  in  the 
hexamethylenamine  series.  The  same  is  true  of  otitis  media,  which 
occurred  in  3  to  4  per  cent,  of  the  cases  not  under  the  drug. 

The  mortality  of  cases  in  the  hexamethylenamine  series  (20 
per  cent.)  is  a  little  lower  than  in  the  other  series  (25  per  cent,  in 
1909  and  16  per  cent,  in  1910) ;  but  if  we  do  not  count  the  cases  which 
did  not  receive  hexamethylenamine  because  they  were  moribund, 
the  mortality  of  the  hexamethylenamine  series  would  be  as  great 
or  a  little  greater  than  that  of  the  others. 

Without  With 
hexamethlyenamine.              hexamethylenamine. 

Year  beginning  March  1  1909                         1910  1910 

Number  of  cases 142  46  59 

Recovered 106  (75—%)  34  (74—%)  47  (80—%) 

Died 36  (25+%)  12  (26+%)  12  (20+%) 

Died  after  two  days  or  less  in 

hospital 20  (14%)  7  (15+%)  3  (5  +  %) 

Mortality    per    cent,    excluding 

these  " 11+%                     11—%  lo+% 

Empyemas 3(2.11%)  1(2.17%)  3(5.08%) 

Pericarditis 7  (4.9+%)  2  (4.3+%)  0 

Otitis  media 4(2.8%)  2(4.3%)  0 
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The  Johns  Hopkins'  experience,  kindly  forwarded  me  by  Dr. 
Boggs,  is  as  follows:  Between  April  6,  1910,  and  January  24,  1911, 
34  cases  of  acute  lobar  pneumonia  were  treated  with  10  grains 
of  hexamethylenamine  three  times  a  day,  continued  well  into  con- 
valescence, the  drug  being  started  as  soon  as  the  probable  diagnosis 
was  established.  In  6  of  these  34  cases  empyema  developed. 
During  the  year  April  1,  1909,  to  1910,  35  cases  of  lobar  pneumonia 
were  treated  without  hexamethylenamine,  empyema  developing  in 
only  one.  Both  Dr.  Barker  and  Dr.  Boggs  share  the  feehng  that 
the  incidence  of  empyema  varies  greatly  from  year  to  year,  a  point 
with  regard  to  which  I  have  no  facts  on  which  to  base  an  opinion. 
They  add  that  in  no  case  of  their  series  is  damage  to  the  kidney, 
attributable  to  the  drug,  recorded.  ]\Iessrs.  Nichols  and  Orr, 
fourth  year  students  working  in  the  medical  clinic  of  the  Johns 
Hopkins,  have,  after  the  administration  of  hexamethylenamine, 
demonstrated  its  presence  in  empyema  pus,  in  pleural  effusions  and 
in  ascitic  fluid. 

Dr.  F.  P.  Kinnicutt  has  also  kindly  collaborated.  Of  25  pneu- 
monias under  hexamethylenamine,  1  developed  empyema.  Of  193 
who  did  not  take  it,  5  had  empyema.  This  complication,  therefore, 
was  more  frequent  in  those  who  took  the  drug,  but  the  number  of 
the  latter  is  very  small.  In  none  of  the  hexamethylenamine  cases 
was  pericarditis  noted,  though  it  occurred  in  1^  per  cent,  of  the 
others.  I  wish  to  thank  Dr.  Patton,  House  Physician  at  the 
Presbyterian,  for  his  help  in  this  quest. 

The  results  above  reported  are  certainly  not  encouraging  to 
the  hope  that  in  hexamethylenamine  we  may  have  a  preventive  for 
empyema,  one  of  the  most  frequent  and,  from  the  point  of  view  of  the 
comfort  of  the  patient,  the  most  serious  sequelte  of  pneumonia. 
These  results,  however,  suggest  that  this  drug  may  be  a  preventive 
of  pericarditis  and  otitis  media.  Of  course,  it  may  be  a  mere  coin- 
cidence that  neither  of  these  complications  developed  in  the  hexa- 
methylenamine cases,  but  the  contrast  between  the  two  series  leads 
me  to  continue  the  use  of  the  drug,  and  thus,  perhaps,  to  arrive  at 
more  definite  conclusions. 


DECAPSULATION  OF  THE  KIDNEY  IN  THE  TREATMENT 
OF  CHRONIC  BRIGHT'S  DISEASE. 

By  JAMES  TYSON,  M.D. 


Twelve  years  have  elapsed  since  George  M.  Edebohls  published 
his  first  paper  on  the  treatment  of  Bright's  disease  by  decapsulation 
of  the  kidney,  in  the  Medical  Xeus  of  April  22,  1899.  The  paper 
was  entitled  "Chronic  Nephritis  Affecting  a  ^Movable  Kidney  as 
an  Indication  for  Nephropex^\"  The  operation  was  suggested 
by  the  favorable  results  following  in  four  of  six  cases  in  which  he 
had  performed  nephropexy  for  the  purpose  of  anchoring  a  movable 
kidney  in  the  presence  of  well-marked  chronic  Bright's  disease. 
In  five  of  these  six  cases  nephropex\^  was  done  without  any  idea  of 
influencing  favorably  the  chronic  nephritis  known  to  exist;  the 
indication  for  operation  being  solely  the  presence  in  an  aggravated 
degree  of  the  usual  symptoms  due  to  mobility  of  one  or  both 
kidneys.  The  effect  of  the  operation  upon  the  co-existing  Bright's 
disease  was  simply  hazarded  in  view  of  the  necessity  of  relieving 
the  patient  of  these  intolerable  symptoms.  The  first  case  was 
operated  upon  on  November  29,  1892,  the  fifth  on  April  1,  1897. 

The  complete  and  permanent  disappearance  of  albuminuria  and 
casts  from  the  urine  and  the  restoration  of  enduring  and  perfect 
health  of  three  of  the  five  patients  led  him  to  advise  bilateral 
nephropexy  in  his  sixth  patient,  a  sufferer  from  chronic  Bright's 
disease  complicated  with  movable  kidney.  He  operated  on  this 
patient  mainh'  with  the  object  of  influencing  the  chronic  nephritis. 
The  operation  was  performed  January  10,  1898,  and  "consisted  in 
extensive  decapsulation  followed  by  fixation  of  both  kidneys." 
As  a  result,  the  patient,  a  girl,  aged  twenty  years,  was  radically 
cured  of  her  chronic  Bright's  disease  and  remained  so  to  June  3, 
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1904.  She  has  since  married,  and  on  July  6,  1903,  gave  birth  to 
two  fine  boys.  "At  the  time,"  Edebohls  says,  "the  idea  that  the 
cure  of  chronic  Bright's  disease  in  these  cases  Avas  mainly,  if  not 
altogether,  due  to  correction  of  the  position  of  the  kidney  dominated 
my  mind.  P\irther  experience,  however,  and  observation  made  on 
the  occasion  of  second  operations,  gradually  evolved  the  con\-iction 
that  the  decapsulation  was  mainly  responsible  for  the  good  results 
obtained."  Up  to  the  end  of  1902  he  had  operated  on  51  cases  of 
chronic  Bright's  disease,  all  of  which  but  3  he  had  the  rare  good 
fortune  to  follow  up  to  the  date  of  his  paper  in  the  Xeiv  York 
Medical  Record,  March  28,  1903.  Edebohls  continued  his  operation, 
publishing  results  from  time  to  time,  culminating  in  his  book  on  the 
Surgical  Treatment  of  Bright's  Disease,  published  before  his  death 
in  1904. 

Three  years  earlier,  January  4,  1896,  Reginald  Harrison  published 
in  the  Lancet  a  paper  entitled  "A  Contribution  to  the  Study  of 
Some  Forms  of  Albuminuria  with  Kidney  Tension  and  their  Treat- 
ment." 

In  this  paper  Harrison  reported  3  cases  of  operation  with  result- 
ing cure.  In  the  first  he  cut  down  upon  the  kidney  of  a  youth,  aged 
eighteen  years,  who  had  had  scarlatinal  nephritis,  expecting  to  find 
a  suppurating  kidney.  Instead,  he  found  a  kidney  distended  by 
inflammatory  products,  and  he  closed  the  wound  under  the  impres- 
sion that  he  had  made  a  mistake  in  diagnosis.  There  was  a  free 
discharge  of  blood  and  urine  for  several  days.  The  wound  was 
lightly  plugged  Avith  lint,  and  in  the  course  of  ten  days  had  com- 
pletely healed.  After  the  incision  was  made  the  excretion  of  urine 
became  far  more  abundant  and  the  albumin  gradually  and  com- 
pletely disappeared. 

In  1887  he  operated  on  a  man,  aged  fifty  years,  under  the  impres- 
sion that  he  had  a  stone  in  his  right  kidney.  There  were  colicky 
pains,  hematuria,  and  later  constant  albuminuria.  He  cut  down 
upon  the  kidney,  made  an  incision  through  the  cortex,  and  explored 
the  pelvis  with  his  finger,  without  finding  a  stone.  There  was  a 
discharge  of  blood  and  urine  which  continued  a  long  time,  but  on 
the  withdrawal  of  the  drainage  tube  the  wound  healed  and  the 
urine  became  quite  normal. 
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In  1893  he  operated  upon  a  woman,  aged  forty-four  years,  who 
had  had  sHght  hematuria  at  times  for  a  year,  and  occasional  albu- 
minuria. Shortly  after  he  saw  her  she  had  an  attack  of  influenza, 
followed  by  an  aggravation  of  her  renal  symptoms,  including  pain 
on  pressure,  with  increased  and  constant  albuminuria.  As  she 
believed  that  she  had  passed  a  calculus  some  months  earlier,  Harri- 
son thought  he  was  justified  in  exploring.  He  found  the  left  kidney 
swollen  and  very  tense.  There  was  a  free  drain  of  urine  with  some 
blood,  which  continued  for  a  fortnight,  when  the  wound  healed. 
At  the  date  of  the  report  the  urine  was  normal  and  the  patient 
quite  well. 

Reviewing  these  cases,  Harrison  concluded  that  the  first  case 
was  one  of  scarlatinal  nephritis,  the  second  of  nephritis  from  expo- 
sure to  cold,  and  the  last  of  subacute  nephritis  following  influenza. 
In  all,  he  said,  the  cure  was  effected  by  relieving  the  tension.  He 
concludes  with  a  few  words  as  to  the  nature  of  the  operation  which 
might  be  appropriate  in  cases  of  suspected  kidney  tension  and  as  to 
the  time  and  occasion  of  its  application.  The  operation  advised 
was  that  usually  adopted  for  exploration  of  the  kidney  by  the  finger 
through  a  small  transverse  lumbar  incision.  It  should  "be  re- 
served," he  says,  "for  cases  where  there  is  evidence  that  the  recuper- 
ative power  of  the  kidney  suffering  from  nephritis  is  overweighted. 
Where,  after  an  attack  of  this  kind,  the  albumin  is  not  disappearing 
from  the  urine,  and  there  is  a  prospect,  unless  some  relief  is  found, 
of  permanently  damaged  kidney  resulting,  then  a  trial  of  this 
expedient  may  be  undertaken  without  adding  to  the  gravity  of 
the  circumstances."  It  will  be  noted  that  the  operation  thus 
recommended  is  not  decapsulation,  but  simply  section  of  the  capsule 
of  the  kidney,  the  object  being  to  relieve  the  tension  of  the  organ 
within  the  capsule. 

The  following  cases  under  my  own  observation  illustrate  the 
appHcation  of  the  treatment: 

Case  I.^ — Fannie  W.,  aged  nine  j^ears,  born  in  Philadelphia,  was  admitted 
to  the  Hospital  of  the  University  of  Pennsylvania,  November  11,  1902. 
She  had  scarlet  fever  when  four  years  of  age  (five  years  before  admission) . 

'  This  case  was  reported  to  the  Association  at  its  meeting  in  Maj",  1903. 
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During  and  immediately  after  the  fever  she  had  no  dropsy.  One  year 
after,  however  (four  years  before  admission),  she  presented  symptoms 
of  acute  nephritis,  including  albuminuria  and  general  anasarca,  which 
responded  promptlj^  to  treatment  at  a  hospital  in  New  York  City.  Sub- 
sequently to  this  she  had  five  relapses,  for  which  she  was  treated  at  different 
hospitals  in  Philadelphia,  \\'ith  more  or  less  complete  recovery,  each  attack 
requiring  more  time  to  overcome  it.  The  last  relapse  set  in  about  two 
weeks  before  she  consulted  me,  when  she  had  general  anasarca  ^ith  ascites, 
albuminuria,  and  casts.  The  edema  was  extreme.  The  face  was  so  swollen 
that  the  ej'es  were  almost  closed,  and  the  abdomen  was  enormously  dis- 
tended with  fluid.  She  was  sent  to  the  Universit}'  Hospital,  where  the 
examination  was  completed.  Her  temperature  was  99°  F.,  the  pulse 
126,  the  breathing  rate  28.  There  did  not  appear  to  be  much  fluid  in  the 
pleural  cavities,  and  the  lungs  were  normal.  The  cardiac  action  was  feeble; 
there  were  no  murmurs,  but  the  second  aortic  sound  was  accentuated. 
The  liver  outline  was  difficult  to  obtain  because  of  the  ascites,  but  seemed 
normal.  The  urine  on  admission  was  acid  in  reaction,  specific  gravit}', 
1016,  and  contained  one-half  its  volume  of  albumin;  there  was  no  sugar. 
The  microscope  foimd  pale  granular,  medium  granular,  and  dark  granular 
casts;  also  free  fatty  renal  cells.  The  quantity'  secreted  during  the  first 
twenty-four  hours  was  twentj'  omices.  The  blood  examination  found 
45  per  cent,  of  hemoglobin,  with  6,320,000  red  corpuscles — probably  an 
erroneous  estimation. 

The  patient  was  immediately  put  to  bed  on  a  milk  diet,  and  ordered 
cardiac  tonics,  with  eliminative  treatment  by  saline  cathartics  and  hot 
packs.  The  remedies  acted  as  they  were  expected  to,  and  some  rehef 
to  symptoms  followed,  but  it  was  incomplete.  On  November  18  para- 
centesis abdominis  was  done,  but  on  account  of  a  defective  instrument 
only  six  ounces  of  a  clear  fluid  were  withdra\Mi. 

Under  treatment  the  urine  secreted  was  increased  at  one  time  to  thirt}' 
oimces,  and  there  was  some  diminution  in  the  anasarca,  but  it  was  only 
temporary.  Paracentesis  abdominis  was  done  repeatedly,  with  the  re- 
moval of  a  clear  spring-water  liquid,  and  so  persistently  did  the  ascites 
return  that  some  concurrent  cirrhosis  of  the  liver  was  suspected.  She 
became  verj'  much  reduced  in  strength,  and  after  all  medical  treatment 
had  been  unavailing  and  it  seemed  she  must  die  imless  something  else 
was  done,  she  was  transferred  to  the  wards  of  Dr.  Frazier,  January  11, 
1903,  for  operation,  which  was  done  on  January  13,  a  large  accumulation 
of  abdominal  fluitl  being  first  removed.  She  was  so  weak  that  it  was 
thought  unwise  to  operate  on  both  kidneys  at  once,  and  accordingly  at 
the  first  operation  the  right  only  was  decapsulated. 

The  irmnediate  efifect  of  the  operation  was  truly  astonishing.  In  the 
first  twenty-four  hours  after  it  was  done  the  quantity  of  urine  secreted 
was  only  21^  ounces,  but  in  the  second  twenty-four  hours  it  reached  42^, 
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in  the  third,  72^;  in  the  fourth,  102;  in  the  fifth,  63;  and  in  the  sixth,  60 
ounces.  In  ten  days  after  the  operation  ascites  and  anasarca  had  entirely 
disappeared,  and  continued  absent  up  to  the  present  time.  Before  the  oper- 
ation the  volume  of  albumin  was  one-half;  but  bj^  the  middle  of  February 
it  had  fallen  to  one-tenth  the  volume  of  urine  tested.  For  three  weeks 
prior  to  the  second  operation  the  patient  was  allowed  to  be  up  and  about, 
after  which  the  albumin  largelj^  increased,  becoming  almost  as  large  as 
when  she  came  under  observation.  The  casts  did  not  disappear,  but 
continued  quite  numerous  up  to  the  date  of  the  second  operation. 

On  March  14,  1903,  just  two  months  after  the  first  operation,  the  left 
kidnej^  was  decapsulated  by  Dr.  Frazier.  Surgically  the  case  progressed 
rapidly  to  healing  of  the  wound. 

After  the  second  operation,  the  urine,  of  course,  did  not  increase  as  it 
did  after  the  first,  as  there  was  no  edema  to  drain  off,  but  ranged  from 
30  to  60  ounces  in  the  twenty-four  hours.  Four  days  after  the  operation 
the  albumin  measured  one-sixth  volume,  with  hyaline  and  pale  granular 
casts.  About  April  2  the  patient  was  allowed  to  get  up,  but  almost  imme- 
diately the  albumin  increased  to  one-half  volume,  and  she  was  promptly 
returned  to  bed  (April  6).  Since  that  time  there  has  not  been  any  marked 
reduction  in  the  quantity  of  albumin;  in  fact,  it  has  remained  about  the 
same.  The  urine  has,  however,  been  secreted  freely,  and  the  casts  have 
been  mainlj'  hyaline  and  slightly  granular.  The  patient  has  again  been 
allowed  to  get  up,  and  has  remained  free  from  dropsy,  and  is,  in  fact,  the 
picture  of  health.  It  cannot  be  said  that  there  has  been  a  cure,  and  it 
is  impossible  to  say  that  there  will  be.  On  the  other  hand,  there  can  be 
no  doubt  the  patient's  life  has  been  saved,  and  apart  from  the  urinary 
evidences  she  is  seemingly  in  perfect  health. 

She  was  last  seen  September  23,  1£03,  when  there  remained  one-third 
volume  of  albumin  and  a  few  hyaline  casts  in  the  urine,  but  she  was  the 
picture  of  health.  She  continued  in  apparent  good  health  for  more  than 
a  year,  when,  ha\dng  returned  to  school  during  a  very  severe  wnnter,-  she 
relapsed  after  exposure  and  died. 

The  original  report  of  my  case  to  this  Association,  at  its  meeting 
in  ]\Iay,  1903,  elicited  reports  of  four  cases,  all  of  which  were  greatly 
benefited  by  the  operation,  although  one,  after  decided  improve- 
ment, died  in  the  third  month  after  operation.  One  was  reported 
by  Dr.  McPhaedran,  of  Toronto,  and  three  by  Dr.  Cutler,  of  Boston. 

Case  II. — I  first  saw  Wm.  ]M.  in  consultation  with  Dr.  Wm.  Hanomond, 
at  Glenolden,  near  Philadelphia,  May  8,  1910.  I  found  a  boy,  aged 
fifteen  years,  who,  although  swollen  and  distorted  in  appearance  by 
an  omnipresent  general  anasarca,  was  not   confined   to   bed.    His  eyes 
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were  almost  shut  by  the  sweUing,  the  scrotum  and  penis  were  invaded, 
and  there  was  effusion  into  the  abdominal  ca^^ty  and  pleural  sacs.  I 
have  rarely  seen  a  patient  in  a  worse  plight.  There  were,  however,  no 
retinal  or  uremic  spnptoms,  no  hjiDertrophy  of  the  left  ventricle.  There 
was  slight  accentuation  of  the  aortic  second  sound. 

The  urine  had  not  been  measiu-ed,  but  was  evidently  reduced  in  quantity, 
was  loaded  with  albumin,  becoming  almost  sohd  on  boiUng.  There  were 
numerous  casts,  granular  and  hyaline.  There  had  been  some  dull  pain 
in  the  lumbar  region,  but  his  appetite  was  good,  bowels  regular.  His 
discomfort  was  surprisinglj^  small.  He  had  the  waxy  pallor  of  a  case  of 
chronic  Bright's  disease.  He  was  born  in  Canada,  but  has  been  living 
near  Philadelphia  for  the  last  seven  years,  and  attended  school  until  three 
months  ago.  He  had  measels  when  a  young  cliild  and  scarlet  fever  three 
years  ago,  a  hght  attack.  Apart  from  these  ills  he  has  been  strong  and 
well. 

His  present  illness  began  apparently  suddenly  February  13,  1910,  the 
first  sj'mptom  noted  being  swelling  of  the  face,  extending  in  a  few  days 
to  the  feet  and  legs.  The  edema  spread  rapidh^,  but  the  boy  was  not  put 
to  bed  until  the  first  of  May;  then  it  was  difficult  to  keep  him  there.  When 
I  saw  liim  the  edema  was  so  great  that  I  advised  multiple  incisions  for 
immediate  reUef  and  urged  him  to  enter  the  University  Hospital,  which 
he  did  on  May  31,  in  much  the  condition  above  described.  The  pulse 
and  breathing  were  slightly  accelerated  and  the  temperature  a  fit  tie  ele- 
vated for  several  days,  due  probably  to  cellulitis  in  his  legs.  His  tongue 
was  coated  and  breath  foul.  There  was  no  cardiac  sjinptoms  except 
slight  accentuation  of  the  aortic  second  sound.  There  were  a  few  fine 
crepitant  rales  at  the  base  of  the  lungs  anteriorly  and  posteriorly.  Below 
each  scapula  there  was  impaired  resonance  with  feeble  breathing  sounds 
and  diminished  tactile  fremitus  and  vocal  resonance,  indicating  some  fluid 
in  the  thoracic  cavities.  The  dome  of  the  abdomen  was  tjTnpanitic  to 
percussion,  but  there  was  dulness  in  each  flank,  indicating  some  ascites. 
The  edema  was,  it  possible,  worse  than  when  I  first  saw  him.  The  scrotum 
was  excoriated  from  friction  against  the  thighs.  Tl,ie  legs  bore  the  marks 
of  incisions  which  I  had  advised  to  reUeve  the  tense  swelling  of  the  extremi- 
ties. The  superficial  veins  were  distended.  The  walls  of  the  thorax  and 
abdomen  were  also  infiltrated  with  serum.  The  fiver  and  spleruc  dulness 
were  normal. 

Urinalysis.  The  urine  was  scanty — 6  to  16  ounces,  acid  in  reaction, 
turbid,  straw-colored,  and  with  specific  gravity,  1016;  highly  albuminous, 
containing  8  grams  per  1000  by  Esbach's  method,  and  free  from  sugar. 
It  contained  many  hyaline  and  granular  casts,  a  few  Icukocjies  and  casts, 
and  numerous  cjiindroids. 

Blood.  There  were  2,690,000  red  cells,  31,000  white  cells,  and  the  hema- 
globin  measured,  oo.o.    On  June  3  the  albumin  was  four-fifths  by  volume, 


TYSON:   DECAPSULATION   OF  THE   KIDNEY  97 

and  12  grams  per  1000  by  Esbach.  On  the  4th  the  blood  pressure  was  sys- 
toHc,  115  mm.;  diastolic,  50.  The  right  leg  was  so  distended  that  a  number 
of  punctures  were  made  with  instant  relief.  These  symptoms  continued 
with  unimportant  modifications  from  day  to  day.  Between  June  12  and 
July  1  several  deep-seated  abscesses  developed  in  the  thighs  and  legs  and 
were  opened.  They  were  treated  in  the  usual  way  and  rapidly  healed, 
notwithstanding  the  terrible  condition  of  his  limbs.  The  urine  continued 
highly  albuminous,  and  in  addition  to  granular  and  hyaline  casts  were 
waxy  casts  and  fatty  granular  renal  cells.  There  appeared  also  on  the 
legs  and  thighs,  in  addition  to  the  edema,  an  interesting  distention  of  what 
seemed  lymphatic  vessels,  and  there  continued  more  or  less  fluid  in  the 
pleural  sacs  and  abdomen. 

The  usual  measures  of  treatment  were  adopted,  including  salt-free  diet, 
without  any  permanent  effect  on  the  dropsy  and  secretion  of  urine,  which 
continued  scanty.  Having  exhausted  all  of  our  resources  without  effect, 
he  was  transferred,  on  August  7,  to  the  surgical  wards,  and  on  the  8th  both 
kidnej'S  were  decapsulated  at  one  sitting  by  Dr.  A.  C.  Wood.  At  the  time 
of  transfer  the  blood  contained  3,180,000  red  blood  cells,  12,000  leukocj'tes, 
and  55  per  cent,  hemoglobin.  The  capsule  was  incised  and  slipped  back 
by  the  fingers,  but  not  cut  away. 

The  case  did  well  after  operation,  most  striking  being,  as  usual,  increased 
diuresis  and  correspondingly  rapid  disappearance  of  the  edema.  He 
was  returned  to  the  medical  wards  on  September  16,  when  the  urine  was 
reported  having  a  specific  gravity  of  1007,  precipitating  a  dense  cloud  of 
albumin  by  heating  and  acidifying,  and  measuring  by  Esbach's  albumin- 
ometer  1  gram  in  1000.  There  were  hyaline,  granular,  and  oil  casts,  with 
granular  fatty  renal  cells  and  leukocytes;  no  blood  cells.  The  other  organs 
appeared  normal,  the  heart  as  to  size  and  position,  and  without  murmurs, 
although  the  resident  physician's  notes  mention  marked  accentuation  of 
puhnonic  second  sound,  probably  an  error.  On  the  22d  he  was  up  and 
about  the  ward,  anemic  as  attested  by  the  blood  examination,  which  re- 
vealed red  cells,  3,200,000;  white  cells,  171,000;  hemoglobin,  55  per  cent.; 
but  free  from  dropsy  and  feeling  well.  By  the  26th  he  was  out  upon  the 
lawn  with  a  blood  pressure  of  100  mm.  systolic,  and  72  diastolic,  and  on 
October  22  he  was  discharged.  October  2,  1910,  free  from  dropsy  or 
other  external  signs  of  disease.  His  urine,  vnth.  a  specific  gravity  of  1013, 
still  contained  a  considerable  amount  of  albumin,  though  greatly  less, 
with  hj-aline  and  granular  casts,  granular  fatty  cells,  and  leukocji^es. 

The  patient  was  last  seen  April  8,  1911,  apprenticed  to  a  carpenter  and 
working  every  day. 

Case  IH. — Mary  K.,  aged  seventeen  years,  born  in  Russia,  was  admitted 
to  the  University  Hospital  December  28,  1903.  Her  mother  died  at  thirty- 
two  of  heart  disease;  her  father,  Uving  at  thirty-eight,  has  pulmonarj^  con- 
sumption.   She  has  two  sisters  and  a  brother  living,  the  latter  possibly 
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phthisical.  Mary  was  eleven  years  old  when  she  came  to  America,  and 
went  to  school  until  she  was  fourteen,  since  which  she  has  been  employed 
in  a  shirt  factory,  working  hard  but  trjang  to  live  a  regular  life. 

A  year  before  this  admission,  November,  1902,  she  was  in  the  University 
Hospital  in  my  own  service  for  three  weeks  ■^\'ith  tonsilitis  and  phar5^lgitis, 
with  enlargement  of  external  cervical  glands.  Her  urine  then  contained 
one-eighth  volume  albumin,  but  no  record  of  a  microscopic  examination 
seems  to  have  been  made.  IVIore  recently  she  was  in  the  Pennsylvania 
Hospital  with  tonsihtis  and  pneumonia,  and  after  her  discharge  she  con- 
tinued ill  at  home  some  time  longer.  Her  present  illness  may  have  dated 
from  her  first  admission  to  the  University  Hospital,  when  she  had  a  little 
albuminuria,  but  she  has  been  more  positively  ailing  since  she  had  pneu- 
monia. Since  then  only  did  her  face  and  feet  become  swollen,  and  she  was 
further  disabled  because  of  weakness  and  frequent  headaches.  Since 
then,  too,  she  has  had  more  or  less  cough,  with  mucopurulent  expectora- 
tion. She  has  been  more  ill  in  the  last  two  weeks,  and  for  a  week  has  been 
in  bed  because  of  great  weakness,  abdominal  pain,  and  vomiting.  The 
bowels  have  been  regular,  but  of  late  the  urine  has  been  at  times  scanty, 
with  occasional  frequent  micturition.  Menstruation,  estabUshed  at  fifteen, 
has  been  regular  and  painless  imtil  three  months  ago,  when  it  ceased  to 
appear. 

On  admission  her  temperature  was  100°;  pulse,  108;  breathing,  iS. 
She  appeared  a  fairh-  well-developed  girl  of  seventeen,  with  moderate 
edema  of  the  face  and  slight  pretibial  edema.  Her  chief  complaints  were 
weakness,  headache,  cough,  and  some  abdominal  pain,  frequent  urina- 
tion, and  scant}'  urine.  These  symptoms  had  been  present  for  about  two 
weeks. 

The  urine  at  this  time  was  scant}',  \nth  specific  gravity  1030,  and 
albuminous  to  the  amount  of  two-thirds  its  volume.  There  were  hyaline, 
pale  granular,  dark  granular,  and  oil  casts,  and  free  fatty  renal  cells;  also 
globular  and  squamous  epithelium. 

Physical  Examination.  Lvmgs:  There  were  some  moist  rales  with 
bronchovesicular  breathing,  slightly  increased  vocal  resonance,  and  impair- 
ment of  percussion  resonance  in  the  right  intraclavicular  region,  which 
proved  tem])orary.  The  heart  appeared  normal  in  size  and  function, 
perhaps  slighth'  accentuated  as  to  its  aortic  second.  The  pulse  was  slightly 
accelerated,  of  somewhat  higher  tension  than  normal.  The  liver  was 
enlarged  and  tender,  strikingly  so;  the  spleen  was  normal.  The  region 
of  the  right  kidney  was  tender  and  apparently  the  seat  also  of  some  active 
pain.    There  were  no  retinal  S3'mptoms. 

It  will  be  noted  that  the  edema  in  tliis  case  was  not  great,  but  in  other 
respects  she  had  the  tj-pical  sjTnptoms  of  a  chronic  parenchymatous 
nephritis,  and  she  was  so  regarded. 

The  usual  treatment  failed  to  produce  much  if  any  eftect  on  the  sj-mp- 
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toms.  It  included  the  saline  diuretics,  such  as  citrate  of  potassium;  also 
digitalis  and  digitalin,  theocin,  caffeine,  iodide  of  potassium,  and  phenacetin 
for  the  headache.  The  treatment  was  continued  over  two  and  one-half 
months  without  making  anj^  impression.  The  largest  quantity  of  urine 
secreted  in  any  one  twentA'-four-hour  period  was  43  ounces;  the  smallest, 
18  ounces. 

Satisfied  that  we  had  done  all  possible  by  medical  treatment,  she  was 
transferred  to  the  surgical  wards  on  March  11,  190-1.  On  March  12  Dr. 
Charles  H.  Frazier  decapsulated  both  kidneys  at  one  sitting.  The  blood 
pressure  during  the  operation  ranged  from  105  to  130  mm.  For  some 
days  succeeding  the  operation  there  was  fever  with  abdominal  distention, 
for  which  repeated  search,  including  laying  open  the  wound,  failed  to  find 
a  cause  except  necrotic  tissue  in  the  edges  of  the  wound.  Ultimately 
these  symptoms  disappeared,  and  she  was  discharged  April  16,  1904,  with 
the  follo^^•ing  note: 

General  condition  good,  wounds  in  fair  condition;  sinuses  small  and 
shallow;  urine  practically  unchanged  at  discharge  as  compared  with  its 
state  on  admission. 

Over  seven  years  have  elapsed  since  this  operation  was  done,  and  we 
have  kept  more  or  less  in  touch  with  the  patient  ever  since.  She  was 
said  to  have  been  in  the  Pennsylvania  Hospital  for  a  short  time  in  1904, 
but  a  careful  search  fails  to  find  the  history  of  such  admission.  On  Decem- 
ber, 19,  1905,  she  was  working  in  a  store  at  Nineteenth  and  South  Streets, 
and  feeling  entirely  well,  without  recurrence  of  her  previous  s\'mptoms. 

On  November  12,  1908,  Mary  was  admitted  to  the  Pennsylvania  Hospital 
in  my  ser\ace.  She  reported  that  for  the  last  six  weeks  she  had  been  fairly 
well  and  working.  She  had  a  little  edema  of  the  face,  but  more  of  the 
feet  and  legs,  and  a  trace  of  albumin  in  her  urine  with  a  few  hyaline  casts,  but 
her  appearance  was  not  that  of  an  ill  woman.  She  had  from  time  to  time 
complained  of  a  good  deal  of  pain  in  the  left  side,  but  nothing  to  explain 
it  was  found  except  at  this  examination  a  little  enlargement  of  the  spleen. 
In  a  day  or  two  the  edema  had  disappeared  and  she  was  discharged.  Occa- 
sion was  taken  to  examine  her  eyegrounds  at  this  admission,  and  they 
were  found  normal.    Blood  pressure  systolic  was  120;  diastohc,  70. 

On  June  29,  1909,  she  reported  that  she  was  moderately  well  and  able 
to  work  a  part  of  the  time.  Occasional  edema  of  face  and  feet ;  sometimes 
short  of  breath.  She  is  neurotic  and  disposed  to  answer  all  questions 
aflfirmativeh'.  Since  then  she  has  been  in  the  University  Hospital  a  couple 
of  times  and  in  the  Pennsylvania  a  couple  of  times,  to  rest  up,  as  it  were, 
always  with  benefit.  She  has  also  reported  to  me  personally  from  time  to 
time. 

On  July  13,  190G,  she  called  complaining  of  weakness.  There  was  then 
a  good  deal  of  albumin  and  there  were  numerous  moderately  granular 
and  hyaline  casts  and  leukocytes.    Two  months  later  she  again  reported, 
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complaining  of  headache;  the  urine   continued   about  the   same.      She 
reported  Xovember  27,  1909,  February  3,  1910,  and  July  13,  1910. 

On  January  14,  1911,  she  called  looking  remarkably  well.  There  was 
no  edema  and  had  been  none  for  four  weeks.  On  February  23,  seven 
years  after  the  operation,  she  reported  that  she  had  been  remarkably  free 
from  swelling  most  of  the  winter,  but  at  the  date  of  her  visit  she  thought 
there  was  a  tendency  to  return  when  on  her  feet,  but  at  the  time  of  her 
\nsit  she  was  totallj'  free  from  it.  Yet  the  urine  contained  much  albumin 
and  a  few  hj^aline  casts.  She  had  not  menstruated  for  four  months,  and 
had  had  a  good  deal  of  backache. 

This  case  of  Mary  K.  requires  some  comment.  It  will  be  remem- 
bered that  while  she  presented  distinctive  symptoms  of  chronic 
parenchymatous  nephritis  which  did  not  respond  to  treatment, 
she  did  not  have  any  of  the  alarming  symptoms  which  endanger 
life  and  sometimes  demand  prompt  interference.  The  case  was, 
therefore,  somewhat  different  from  Cases  I  and  II,  and  in  that 
the  operation  was  not  needed  to  save  life,  but  was  done  simply 
because  of  its  intractability  to  any  other  treatment.  Xor  can 
it  be  said  that  any  astounding  change  followed  the  operation. 
It  is  true  the  patient  improved  and  resumed  her  occupation,  and 
now  more  than  seven  years  afterward,  continues  to  work,  although 
somewhat  irregularly.  She  is,  however,  far  from  cured,  and  some 
may  question  whether  the  improvement  which  took  place  would 
not  have  occurred  without  the  operation.  I  am  inclined  to  think, 
however,  that  had  she  been  left  alone,  or  rather  to  medical 
treatment,  she  would  have  retrograded.  I  do  not  desire  to  claim 
for  the  operation  more  than  is  due  it,  but  I  should  be  inclined 
to  repeat  it  in  a  similar  case. 

The  following  case,  sent  to  me  by  Dr.  J.  Langton,  of  Shenandoah, 
Pa.,  was,  I  think,  operated  on  too  late: 

Case  IV. —  Frank  C,  aged  thirty-two  years,  a  practising  lawyer,  came 
of  a  typically  robust  family,  and  was  never  sick  except  slightly  with  rheu- 
matism until  present  illness  appeared.  The  rheumatism  referred  to  was 
a  mild  attack  of  short  duration  in  June,  1909.  He  consulted  me  May 
28,  1910. 

In  Xovember,  1909,  he  assisted  at  a  fire,  became  thoroughly  wet,  changed 
his  clothes  in  a  cold  room,  and  felt  chilly  after  it.  A  couple  of  days  later 
he  had  a  slight  headache,  which  soon  passed  off,  but  returned  again  some 
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time  afterward  with  great  severity.  These  attacks  continued  increasing 
in  frequenc}'  and  severity  until  he  consulted  me  May  28,  1910.  They 
occurred  more  frecjuenth'  in  the  morning,  sometimes  passing  off  when  he 
went  into  the  open  air.  At  any  rate,  their  tendencj^  was  to  abate  as  the 
day  advanced.  "\'omiting  sometimes  occurred  with  them,  but  often  he  had 
headache  without  vomiting.  If  he  vomited,  he  ejected  whatever  was  in 
his  stomach;  after  a  meal,  whatever  he  may  have  eaten.  The  attacks  of 
headache  were  much  more  frequent  than  those  of  the  vomiting.  On 
cross-examination,  I  found  he  had  morning  sickness  some  months  prior  to 
exposure  to  the  fire,  so  that  probably  the  beginning  of  his  illness  antedated 
the  fire. 

He  tires  easily  of  mental  and  physical  work,  and  has  grown  weaker. 
He  is  inclined  to  feel  cool,  although  perspires  all  the  time;  realizes  a  sense  of 
pulsation  through  the  body  at  times,  more  particularly  after  excitement. 
There  is  no  edema  anywhere,  in  the  hands,  feet,  or  face,  but  he  is  pale 
and  anemic.  He  is  alwaj's  thirsty,  and  his  urine  is  increased  in  quantity. 
His  blood  pressure  was  250  bj'  Potain's  sphj^gmometer. 

Physical  Examination.  His  heart  was  enlarged,  beating  powerfully 
at  the  normal  site  of  the  so-called  apex  beat,  but  also  very  strong  in  the 
nipple  line.  There  was  sharp  accentuation  of  the  aortic  second,  but  no 
murmurs.  The  lungs  were  normal.  The  urine  amounted  to  five  pints 
in  twentj^-four  hours  and  had  specific  gravity  1008  to  1012,  acid  reaction, 
and  contained  one-third  its  volume  of  albumin;  no  sugar.  I  suspected 
sugar  because  of  his  thirst.  There  were  numerous  hj' aline  pale  granular 
and  dark  granular  casts. 

He  grew  steadily  worse,  and  on  Jul}"  12  he  came  to  Philadelphia  to  be 
under  my  care.  He  was  m  a  desperate  condition,  suffering  wath  intense 
headache,  nausea,  and  vomiting.  The  urine  gradually  diminished  until 
it  had  almost  ceased  to  be  secreted.  For  fifteen  days,  with  the  assistnace 
of  Dr.  Holmes  Walker,  I  did  all  I  could  to  reheve  these  exhausting  symp- 
toms. Purgation,  sweating,  enteroclj^sis,  h>T3odermoclysis,  salines,  digi- 
talis, theobromine  derivates  were  all  tried  faithfully  without  effect.  At 
a  consultation,  at  midnight  of  the  27th,  with  A.  C.  Wood  and  Dr.  Walker, 
it  w^as  decided  to  decapsulate  the  kidneys.  The  operation  was  done  at 
2  P.M.  the  next  daj^,  bilateral  decapsulation  being  done.  The  operation 
was  apparently  well  borne,  and  his  condition  seemed  good  when  I  left 
him  at  3  p.m.,  but  he  died  at  8.30  p.m.,  apparently  of  asthenia.  He  appar- 
ently lost  a  great  deal  of  blood  at  the  operation.  The  kidneys  as  seen 
after  decapsulation  were  typically  granular  organs. 

It  is  plain  from  a  study  of  the  above  cases  that  in  no  one  instance 
was  a  complete  cure  effected,  for  in  none  did  the  albumin  completely 
disappear  from  the  urine,  notwithstanding  the  hale  and  hearty 
appearance  of  the  patients  at  certain  stages  after  the  operation. 
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These  results  are  not  as  favorable  as  those  of  Edebohls.  Of  72 
cases  on  which  he  operated  up  to  the  end  of  1903,  43  survived. 
In  these  the  interval  between  the  date  of  the  operation  and  the 
last  observation  ranged  between  seven  months  and  eleven  and  one- 
half  years.  Of  these  cases,  14  are  reported  by  Edebohls  as  "ideal 
cures,"  with  the  urine  normal  and  patient  in  excellent  health. 
In  three  others,  "practical  cure"  or  "probable  cure"  is  reported  and 
the  urine  is  described  "practicalh^  normal."  I  will  not  pretend  to 
explain  these  differences,  but  notwithstanding  the  fact  that  I  can 
report  no  cures,  I  claim  that  the  operation  is  so  serviceable  in 
certain  instances  that  it  ought  to  be  done  more  frequently.  The 
conditions  which  demand  it  are  not  far  to  seek  or  difficult  of  recog- 
nition. The}'  are  simply  these:  Stubborn  persistence  of  symptoms 
causing  great  inconvenience  or  danger  to  life;  such  are  permanently 
obstinate  dropsy,  which  refuses  to  yield  to  the  ordinary  treatment 
thoroughly  carried  out;  uremia  manifested  by  convulsions  or  other 
unmistakable  signs,  such  as  intense  headache;  anuria  and  large 
albuminuria,  resulting  in  anemia  and  loss  of  function  and  strength. 
I  repeat  that  operation  should  not  be  considered  until  medical 
treatment  has  proved  unavailing.  There  are  other  conditions  also 
in  which  the  operation  is  indicated,  and  in  the  presence  of  which 
life  has  been  saved  by  it.  Such  are  obstinate  hematuria,  peri- 
nephritis with  miliary  abscesses,  hydronephrosis,  and  pyonephrosis,. 

In  none  of  these  have  I  had  the  operation  done.  There  is,  how- 
ever, another  condition  in  which  I  think  it  is  indicated  and  service- 
able as  attested  by  my  personal  experience.  It  is  perinephritis, 
a  condition  in  which  the  true  capsule,  that  remaining  after  stripping 
oft'  the  pericapsular  fat,  is  the  seat  of  depressions  and  cicatricial 
markings,  and  is  attached  with  more  than  the  usual  firmness  to 
the  substance  of  the  kidney.  This  condition,  at  times  at  least, 
produces  the  same  symptoms  as  a  stone  in  the  kidney,  and  has  been 
found  at  operation  done  for  supposed  stone.  The  presence  of  this 
condition  may  be  reasonably  inferred  when  the  a*-rays  have  proved 
negative  and  the  symptoms  of  stone  persist.  I  have  had  decapsu- 
lation for  this  condition  more  than  once  Avith  satisfactory  results. 

On  the  other  hand,  there  are  conditions  which  are  said  to  contrain- 
dicate  the  operation.  Age  is  one  of  these.  An  age  of  fifty  years  or 
over  would  appear  to  be  unfavorable  or  be  attended  at  most  with 
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partial  relief,  and  that  for  a  short  time  only.  Valvular  disease 
of  the  heart  associated  with  irregularit}"  of  action  is  regarded  as 
contraindicating  the  operation  because  of  danger  from  the  anes- 
thetic. On  the  other  hand,  the  hypertrophy  of  the  left  ventricle, 
which  is  so  invariably  a  complication  of  chronic  nephritis,  is  said 
to  be  benefited  and  the  heart  to  return  to  its  normal  size.  Exten- 
sive cardiovascular  changes  militate  against  the  operation.  Once 
established,  they  constitute  a  cause  of  danger  which  is  irremediable, 
and  a  study  of  Edebohls'  cases  goes  to  show  that  those  least  bene- 
fited include  cases  of  this  kind.  Retinitis  albuminurica  is  also 
considered  a  contraindication,  because  the  presence  of  this  condi- 
tion means  that  a  patient  thus  affected  is  almost  sure  to  die  in  a 
year  after  its  recognition. 

It  is  most  important  that  the  intractability  of  the  case  must  be 
established  by  sufficiently  close  study.  I  have  myself  disadvised 
operation  in  cases  where  inexperienced  surgeons  desired  to  operate. 

As  to  the  rationale  of  the  cure,  the  first  explanation  to  suggest 
itself  is  the  effect  of  the  operation  in  relieving  tension  or  pressure 
on  the  affected  kidney.  Reginald  Harrison,  in  his  original  paper, 
says  that  in  all  those  of  his  cases  reported  "the  cure  was  effected  by 
relieving  the  tension."  It  will  be  remembered  that  his  operation  was 
not  decapsulation,  but  simply  section  of  the  capsule  of  the  kidney, 
which  would  reasonably  be  expected  to  produce  the  same  result. 

Edebohls  claimed  that  by  removal  of  the  impervious  capsule 
proper  an  opportunity  is  created  for  the  formation  of  new  vascular 
connections  between  the  bloodvessels  supplying  the  secreting 
structure  of  the  kidney,  on  the  one  hand,  and  the  bloodvessels  of 
the  tissues  surrounding  the  kidney  on  the  other.  He  even  suggests 
the  possibility  of  the  regeneration  of  secreting  structure  after  its 
destruction  by  inflammation.  He  regards  the  possibility  of  such 
regeneration  as  established  by  the  experimental  studies  of  Charles 
Thorel. 

To  such  vascular  formation  Edebohls  ascribes  the  later  or  more 
permanent  beneficial  effects,  claiming,  too,  that  its  possibility  has 
been  experimentally  proved.  He  ascribes  the  immediate  benefit  to 
such  manipulation  of  the  kidney  as  is  necessary  in  conducting  the 
operation,  amounting,  he  says,  to  a  massage  of  the  kidney.  He  does 
not  accept  Harrison's  explanation  that  the  immediate  good  effects 
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of  decapsulation  are  due  to  a  relief  of  renal  tension,  because  he  has 
never  in  any  of  his  operations  seen  such  abnormal  tension.  He 
considers  that  the  "immediate  stimulation  of  the  existing  blood 
supply  of  the  kidney  thus  effected  (by  manipulation),  supplemented 
by  the  relief  to  congestion  afforded  by  the  direct  abstraction  of 
more  or  less  blood  from  the  organ  during  operation,  suffices  for 
the  immediate  wants  of  the  kidney,  and  carries  it  along  until  the 
supplementary  new  circulation  becomes  established."  I  can  con- 
ceive the  relief  to  the  congestion  to  be  of  some  value;  in  fact,  I 
can  see  no  difference  between  congestion  and  tension,  and  what  is  a 
relief  to  one  is  relief  to  the  other.  I  deem  it  hardly  profitable  to 
prolong  this  discussion  of  the  rationale,  but  those  who  desire  to 
do  so  can  find  more  about  it  in  Edebohls'  book  on  the  Surgical 
Treatment  of  Bright' s  Disease. 

A  few  words  in  conclusion  as  to  the  new  capsule  which  invariably 
forms  sooner  or  later  in  from  ten  to  twenty  days  after  decapsulation. 
This  is  admitted  by  everyone  who  has  studied  the  subject  experi- 
mentally on  animals,  and  confirmed  in  the  few  instances  in  which  a 
second  operation  has  been  done  on  the  same  patient.  The  point  of 
difference  is  as  to  the  presence  of  vascular  communication  between 
the  capsule  and  the  surrounding  tissues,  the  presence  of  which 
would  explain  the  permanent  improvement.  From  such  an  exam- 
ination as  I  have  been  able  to  make  of  drawings  made  to  illustrate 
experimental  papers  I  would  decide  in  favor  of  the  probability  cf 
such  vascularization. 

The  question  has  been  raised,  and  it  appears  to  me  with  reason, 
whether  there  is  any  advantage  in  decapsulating  both  kidneys. 
It  will  be  remembered  that  in  my  first  case  one  kidney  was  decap- 
sulated  some  time  before  its  companion,  and  that  little  additional 
effect  followed  the  second  operation. 

Finally,  the  operation  should  be  a  skilful  and  rapid  one.  The 
conditions  of  the  operation  are  such  as  to  make  it  prolonged  under 
any  circumstances,  and  it  should  not  be  further  prolonged  by  tlie 
slowness  of  the  operator.  On  this  account,  too,  it  is  most  important 
to  determine  whether  the  decapsulation  of  one  kidney  does  not 
answer  the  purpose  as  well  as  the  bilateral  operation,  thus  cutting 
down  the  time  one-half. 

In  my  experience,  not  very  large,  the  cases  most  favorable  for 
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operation  haAe  been  those  of  chronic  parenchymatous  nephritis, 
and  those  in  which  the  most  briUiant  results  appeared  have  been 
those  associated  with  stubborn  anasarca.  On  the  other  hand, 
Edebohls  says  the  most  satisfactory  cases  for  operation  are  cases 
of  chronic  interstitial  nephritis,  while  Ramon  Guiteras  disadvises 
operation  in  cases  which  suffer  from  anasarca. 

There  has  been  a  good  deal  of  theoretical  objection  to  this  opera- 
tion because  of  the  tendency  of  the  capsule  to  be  restored  and 
the  absence  of  evidence  of  a  new  blood  supply  thus  furnished, 
although  certain  experimenters  do  claim  such  a  supply  does  succeed 
the  operation,  and  furnish  drawings  from  actual  specimens  to  show 
that  this  is  actually  the  case  (Ferrarini,  quoted  by  Edebohls  in 
Surgical  Treatment  of  Bright' s  Disease,  p.  113).  But  "the  proof 
of  the  pudding  is  in  the  eating,"  and  if  improvement,  attested  by 
a  number  of  clinicians  and  surgeons,  takes  place  after  operation,  it 
does  not  very  much  matter  whether  it  comports  with  the  anatomy 
and  physiology  of  the  kidney  as  at  present  understood  or  not.  It 
is  unfortunate  but  true  that  many  well-determined  results  succeed 
therapeutic  measures  which  are  not  explainable. 

A  comment  likely  to  be  made  by  those  who  are  familar  with  the 
facts  is  that  this  operation  has  not  made  much  impression  on  other 
surgeons  than  Edebohls,  and  that  it  has  fallen  into  disuse  rather 
than  become  more  general.  In  the  first  place,  this  may  be  only 
partially  true,  and  the  operation  may  have  been  done  more  frequently 
than  would  appear  on  the  surface,  since  succeeding  the  report  of  my 
first  case  at  the  meeting  of  this  Association  in  1903,  four  cases  were 
verbally  reported — one  by  McPhedran,  of  Toronto,  and  three  by 
Cutler,  of  Boston — all  of  which  were  greatly  benefited  b}'  the  opera- 
tion. Another  reason  for  infrequency  of  operation  may  be  the  fact 
that  most  of  these  cases  originate  in  the  practice  of  physicians  as 
contrasted  with  surgeons,  and  as  the  former  are  usually  more  timid 
as  to  operations,  they  are  less  likely  to  have  recourse  to  the  surgeon 
for  help.  This  circumstance  makes  the  surgeon  less  familiar  with 
the  operation  and  its  good  results.  Thus,  in  the  case  of  one  of  my 
most  satisfactory  cases  it  was  with  difficulty  I  could  get  the  surgeon 
interested  in  the  operation,  but  after  he  operated  and  saw  the  bril- 
liant result,  he  was  astonished,  and  since  then  has  looked  altogether 
differently  on  it,  and  is  ready  to  perform  it  whenever  I  want  it. 


THE  TREATMENT  OF  CHRONIC  NEPHRITIS  IN  CHIL- 
DREN BY  THE  EDEBOHLS  OPERATION. 


By  henry  koplik,  :m.d., 

NEW   TORK. 


The  treatment  of  chronic  forms  of  nephritis  by  an  operative 
procedure  of  spHtting  the  capsule  of  the  kidney  was  first  proposed 
by  Edebohls,  and  advocated  by  him  as  a  means  of  curing  ulti- 
mately the  disease  of  these  organs  and  restoring  them  to  normal 
condition;  that  is,  of  curing  the  nephritis.  In  his  list  of  70  or 
more  cases  of  nephritis,  he  reports  17  as  permanently  cured,  that 
is,  casts  and  albumin  having  disappeared  from  the  urine,  and  the 
patients  being  fully  restored.^  However  this  may  be,  we  have  not 
undertaken  the  treatment  of  the  cases  which  form  the  basis  of 
this  paper  with  any  such  purpose  in  view.  It  can  scarcely  be 
conceived  that  an  organ  so  irreparably  damaged  as  those  of  any 
of  our  cases  could  be  restored  to  its  original  integrity.  The  object 
for  which  I  submitted  the  cases  in  this  paper  to  operation  was  a 
less  ambitious  and  still  humane  object.  In  children  no  disease 
subjects  the  victim  to  more  suffering  than  chronic  incurable 
disease  of  the  kidney.  The  general  anasarca  alone  makes  a 
bedridden  sufferer  of  the  little  one,  and  anything  or  any  opera- 
tion which  would  eliminate  this  one  symptom  and  enable  the 
patients  to  take  their  place  among  the  comparatively  well  would 
and  must  receive  more  than  passing  notice.  It  will  be  remembered 
that  of  the  5  cases  here  recorded,  all  were  chronic  invahds,  4  for 
very  long  periods  of  time;  some  of  the  cases  had  been  repeatedly 

'  There  was  only  one  case  in  Edebohls'  series  of  a  child  who  was  operated  upon.  Whether 
this  is  the  same  cliild  reported  by  A.  Cailld  in  the  Transactions  of  the  American  Pediatric 
Society,  vol.  xiv,  I  cannot  say.  The  number  of  cases  in  the  literature  of  children  sufifering 
from  nephritis  who  have  been  operated  upon  by  the  Edebohls  operation  and  subsequently 
studied  are  exceedingly  few. 
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in  the  hospital  to  be  treated  for  recrudescences  of  symptoms. 
All  of  the  cases,  for  a  length  of  time  extending  over  months,  had 
been  subjected  to  other  forms  of  treatment,  all  having  in  view 
a  relief  of  the  distressing  symptoms  of  anasarca  and  uremia. 
All  these  forms  of  treatment  had  failed,  not  on  account  of  any 
lack  of  persistence  in  treatment,  but  because  it  was  impossible 
to  make  the  crippled  organ  respond  to  any  known  form  of  medical 
management.  Under  these  conditions,  and  in  face  of  the  fact  that 
the  patients  were  chronic  bedridden  invalids,  the  Edebohls  opera- 
tion was  performed  simply  in  the  hope  of  relieving  the  anasarca 
and  restoring  the  patients  to  an  existence  at  least  simulating  health. 
This  was  attained  in  4  of  the  5  cases  operated  upon.  In  3  cases 
the  return  to  a  condition  of  ambulatory  wellbeing  was  gratifying, 
one  case  was  lost  sight  of  after  being  in  excellent  condition  fully  a 
year,  and  the  fifth  died  as  a  direct  result  of  the  failure  of  the 
operation  to  cause  a  response  on  the  part  of  the  kidneys.  In  no 
case  could  it  be  said  that  the  operation  endangered  life.  Doctors 
Lilienthal  and  Elsberg  were  the  surgeons  who  readily  supported 
the  idea  of  subjecting  the  patients  to  this  operation  at  my  sug- 
gestion. The  operation  is  in  itself  well  borne  by  the  patient,  and 
the  recovery  from  the  so-called  shock  and  anesthetic  is  very  prompt 
indeed. 

Case  I. — H.  R.,  male,  aged  eleven  j^ears.    Admitted  October  15,  lOOo. 

Family  History.  Father,  mother,  and  two  other  children  alive.  No 
historj'^  of  renal  disease  in  family. 

Previous  History.  Measles  at  three  years;  scarlet  fever  at  four  years. 
Three  months  after  the  scarlet  fever  he  had  swelling  of  the  face  for  a 
few  days,  which  disappeared  spontaneously.  Has  had  headache  about 
every  two  weeks  since  his  attack  of  scarlet  fever.  At  these  times  he 
feels  nauseated  and  usually  vomits,  and  then  feels  better.  No  history 
of  rheumatism,  malaria,  typhoid,  ear  disease,  or  jaundice.  No  cardiac 
history. 

Present  Illness.  Began  two  months  ago.  Mother  first  noticed  swelhng 
of  boy's  face.  He  had  suffered  no  unusual  exposure.  A  few  days  later 
swelling  of  abdomen  was  noticed,  and  again  in  a  few  days  edema  of  feet 
became  prominent.  At  first  there  was  no  subjective  symptoms.  Later 
child  complained  of  slight  dyspnea,  occasionally  vomiting  and  abdominal 
pain.  These  symptoms  have  continued  until  the  present  time.  For  the 
past  eight  days  the  vomiting  has  been  severe,  patient  vomiting  almost 
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ever}i;hing  he  ate.  Has  been  constipated  for  a  week  and  has  passed  very 
little  urine.  There  was  no  change  noticed  in  the  amount  of  urine  he  passed 
until  one  week  ago.  Appetite  poor.  Has  no  .spots  before  eyes.  Headache 
has  not  troubled  him  recenth^ 

Physical  Examination.     General  condition  good,  well  nourished. 

Skin.     Pale;  slight  pufiiness  of  cheeks  and  lower  eyelids. 

Ears  and  Mastoids.  Ej'es,  pupils,  vertebral  column,  negative;  scleras 
are  very  white. 

Mouth  and  Throat.  Teeth  and  gums  in  fair  condition;  tongue  moist 
and  sUghtly  coated;  throat  negative. 

Glands.  Considerable  glandular  enlargement  in  axillary  regions.  ^Mod- 
erate  enlargement  in  posterior  cervical  submaxillar}-,  epitrochlear,  and 
inguinal  regions. 

Lungs.  Anteriorly  and  posteriori}-  over  both  chests  are  heard  sibilant 
sounds  with  expiration.  From  the  angle  of  the  scapula  to  base,  both  sides 
posteriorly  are  dulness,  diminished  fremitus,  and  diminished  breathing. 
Anteriorly  there  is  a  hj-poresonant  note  over  both  chests. 

Heart.  Borders  difficult  to  determine  because  of  hj^er-resonance  of 
chest.  Does  not  appear  to  be  enlarged.  Apex  beat  not  seen  or  felt.  SUght 
impurity  of  first  sound  at  apex.  Aloderate  accentuation  of  both  second 
basic  sounds  especially  aortic.  Action,  regular,  forcible,  about  normal  in 
frequency.     Xo  murmurs. 

Pulse.  Equal,  normal  in  force  and  frequenc}',  rather  large,  regular, 
slight  increase  in  tension. 

Spleen.     Not  palpable. 

Liver.     Four  inches  to  six  inches  space  to  free  border,  not  palpable. 

Abdomen.  Generalh-  tympanitic,  too  tense  for  satisfactory-  palpation^ 
not  tender. 

Lower  Extremities.  Knee-jerks  markedly  exaggerated;  slight  edema  of 
legs. 

Genitals.     Negative. 

Rectal.     Negative. 

October  27.  The  diagnosis  is  postscarlatinal  nephritis  (large  white 
kidney) .  There  are  pallor,  puffiness  of  cheeks  and  lower  eyelids,  signs  of  a 
slight  double  hydrothorax,  moderate  soft  edema  of  the  legs  and  feet,  accent- 
uation of  the  second  sound  at  both  basic  cardiac  orifices,  .slightly  increased 
pulse  tension  and  considerable  albumin  and  hj-aline  and  a  few  hj-alo- 
granular  casts  in  the  urine.  A  fair  amount  of  urine  and  urea  is  being 
excreted. 

November  22.  The  various  well-recognized  modes  of  treatment  have 
been  found  unavailing  in  this  case.  The  anasarca  persists.  No  improve- 
ment in  the  renal  condition  as  judged  by  the  urine.  There  are  still  present 
pallor,  puffiness  of  the  cheeks,  hydrothorax,  ascites,  considerable  soft  edema 
of  the  legs  and  feet,  considerable  albumin  casts  and  some  red  blood  cells 
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in  the  urine;  tongue  is  moist  and  coated.  Posteriorly  on  the  left  side  of 
the  chest  dulness  begins  at  the  middle  of  the  scapula,  and  becomes  flatness 
with  fremitus  and  breathing  of  the  base,  diminished  voice  breathing  and 
fremitus  over  the  dull  area.  Similar  signs,  though  shghtly  less  extensive,  on 
the  right  side.  The  heart  except  for  marked  accentuation  of  second  basic 
sounds  is  negative.  The  left  ventricle,  however,  seems  somewhat  enlarged, 
the  left  border  being  outside  of  nipple  hne.  Abdomen  gives  signs  of  moder- 
ate amount  of  ascitic  fluid.     Edema  of  penis  and  scrotum  has  increased. 

Xovember  23.  Operation:  Decapsulation  of  the  kidneys  for  subacute 
nephritis.  Dr.  Lilienthal. 

Right.  Incision  made  from  just  below  border  of  ribs,  posteriorly  obliquely 
downward  and  forward  toward  anterior  superior  spine  of  ilium.  On 
incising  the  subcutaneous  tissue,  a  great  amount  of  serous  fluid  exuded  and 
tissue  appeared  gelatinous.  The  muscular  tissue  appeared  ver}^  pale  and 
edematous.  Incised  between  fibers  of  oblique  muscles,  and  found  that 
incision  was  made  entirely  too  high.  The  exact  location  of  finst  border  of 
rib  observed  by  the  great  amount  of  edema. 

Therefore,  an  incision  was  made  through  skin  downward  and  at  right 
angles  to  first  oblique  incision.  Now  muscles  retracted,  fatty  capsule  of 
kidney  incised,  and  kidney  palpated  high  up  under  ribs  and  low  down. 
With  some  difficulty  kidney  delivered  into  wound.  Capsule  of  kidney 
incised  along  posterior  border  and  shpped  easih^  from  kidney  on  each  side 
to  pehis  of  kidney.  Kidney  about  twice  usual  size.  Kidney  replaced  and 
sutured  muscles  with  Xo.  2  chromic,  interrupted  tw-o  layers.  B.  M.  drain 
to  kidney  and  at  lower  angles;  silk  for  skin. 

Left.  Oblique  incision  made  the  same  as  above,  but  incision  was  made 
at  right  place.  Subcutaneous  tissues  and  muscles  presented  same  appear- 
ance as  on  right  side.  Fatty  kidney  capsule  incised,  kidney  delivered  into 
wound,  found  about  one  and  one-half  times  its  usual  size.  Capsule  of 
kidney  incised  along  posterior  border  and  capsule  stripped  to  pelvis  on 
each  side,  but  capsule  seemed  somewhat  more  adherent  than  on  right  side. 
Muscles  sutured. 

Xovember  26.  Since  the  operation,  patient  has  been  passing  about  20 
ounces  of  urine  in  twenty-four  hours.  (See  urine  sheet  for  report  of  examina- 
tion.) The  general  condition  has  been  no  worse  than  previous  to  the  opera- 
tion. The  patient  is  comfortable,  takes  liis  nourishment  well,  does  not 
vomit,  has  no  pain.  Temperature  has  not  been  above  101°,  pulse  of  good 
quality.  Profuse  serous  discharge  from  the  wounds.  Todaj^  there  is  some 
increase  in  the  edema.  Legs  markedh'  edematous,  ascites,  increased  signs 
of  hydrothorax,  unchanged.  Considerable  edema  of  scrotum  and  penis. 
Acupuncture  of  scrotum  prepuce. 

December  2.  During  the  past  two  weeks  the  edema  and  anasarca 
have  been  about  the  same  as  previous  to  the  operation.  Amount  of  urine 
passed  in  twenty-four  hours  has  been  8  to  13  ounces.    The  discharge  from 
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the  wounds,  however,  has  a  uriniferous  odor,  and  probably  considerable 
urine  is  excreted  directly  from  the  wound. 

December  28.  For  the  last  few  days  patient  has  been  running  a  tem- 
perature (maximum  105°).  He  has  been  passing  very  small  quantities  of 
urine  (9  to  10  ounces  during  twenty-four  hours).  The  edema  of  the  face, 
abdomen,  legs,  penis,  and  scrotum  have  increased.  He  complains  of  pain 
in  the  lumbar  region  and  legs.  There  has  been  no  headache  or  vomiting. 
The  urine  contains  much  albumin  and  a  moderate  amount  of  hyaline  and 
granular  casts. 

January  1,  1906.  Multiple  puncture  of  penis  and  scrotum;  wet  dressing 
applied. 

January  5.  Since  December  30  patient's  temperature  has  been  normal. 
He  has  been  passing  fair  amount  of  urine,  which  now  contains  only  a 
trace  of  albumin,  and  a  few  hj^alineand  granular  casts.  The  general  con- 
dition is  much  improved.  The  anasarca  is  diminishing.  There  are  no 
uremic  symptoms.    Patient  is  now  on  soft  diet. 

January  19.  Last  fourteen  days  patient  has  been  passing  small  amount 
of  urine.  Pufhness  of  face  and  ascites  have  increased,  but  no  increase  in 
the  edema  of  the  legs.  There  has  been  no  rise  in  temperature.  The  urine 
did  not  contain  macroscopic  blood,  but  only  some  red  blood  cells.  Today 
the  urine  looks  bloody  and  contains  a  great  many  blood  cells,  a  great  deal 
of  albumin  and  hyaline  and  granular  casts;  also  some  pus  and  epithelial 
cells.  Aside  from  the  change  in  the  character  of  the  urine,  patient's 
condition  has  not  changed.  He  is  comfortable  and  has  no  vomiting  pains, 
or  cardiac  palpitation,  or  any  other  uremic  symptom. 

January  27.  There  has  been  improvement  in  patient's  condition  in 
last  six  days.  Has  been  passing  sufficient  urine  containing  no  macroscopic 
blood.  Urine  contains  some  albumin,  hyaline,  hyalogranular,  and  granular 
casts,  and  red  blood  cells  in  moderate  amount,  about  2  grams  in  twenty- 
four  hours.  Edema  of  face,  ascites,  edema  of  scrotum,  prepuce,  and  legs 
have  disappeared  entirely.    Xo  uremic  symptoms. 

February  22.  Patient  complains  of  sore  throat  and  difficulty  in  swallow- 
ing. On  inspection,  the  throat  is  found  to  be  reddened.  The  tonsils  are 
somewhat  swollen,  and  there  are  a  few  enlarged  and  slightlj'  tender  lymph 
nodes  in  the  left  submaxillary  region.  The  temperature  yesterday  rose 
to  100.8°  (it  has  not  been  above  100°  for  eleven  days);  today  it  is  100.4°. 
Aside  from  the  angina,  patient  is  comfortable.  The  urine  shows  no  change 
today;  it  is  alkaline,  specific  gravity,  1028;  contains  albumin  and  a  mod- 
erate number  of  hyalogranular  casts,  some  red  blood  cells,  and  pus  cells. 

March  9.  General  condition  good,  no  edema.  Lungs  negative;  heart, 
borders  unchanged,  second  sound  at  base  very  slightly  accentuated. 
Pulse  equal,  good  force,  regular,  no  increase  of  tension.  The  urine  shows 
a  moderate  number  of  verj^  small  hj-aline  casts,  few  pus  cells,  and  few  red 
blood  cells. 
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March  24.  Urine  still  contains  pus,  albumin,  and  a  moderate  amount  of 
hyalogranular  casts.  No  red  blood  cells.  No  edema,  no  dyspepsia,  no 
tension.     Discharged  verj'  much  improved. 

April  28,  1906.  In  good  condition,  no  symptoms.  Well  nourished, 
rather  pale,  no  evidences  of  cyanosis  or  dyspepsia,  nothing  suggesti^•e  of 
nephritis  about  facies.  Heart,  some  hypertroph.y  to  the  left  apical  impulse, 
strong  second  pulmonic  accentuation;  no  edema,  urine  1020,  casts, 
epithelial,  no  red  blood  cells,  the  number  of  formed  elements  small  in 
proportion  to  the  albumin,  which  is  large.    Pulse  regular,  increased  tension. 

May  26,  1906.  Urine,  1026  acid  +  albumin,  hyaline,  hj^alogranular, 
and  granular  casts,  leukocytes,  epithelium. 

November,  1906.  Patient  continuing  in  very  good  physical  condition 
without  any  edema  or  symptoms.  The  urine,  a  single  fresh  specimen 
examined,  alkaline,  amber,  albumin,  moderate  number  of  granular  casts, 
epithelial  cells,  leukocj'tes,  and  numerous  red  blood  cells. 

This  case  gives  a  history  of  a  nephritis  of  at  least  seven  years'  stand- 
ing, with  a  culmination  of  symptoms  three  months  before  ultimate 
operation,  failure  to  respond  to  therapeutic  measures  which  enable 
the  patient  to  be  up  and  about.  It  should  be  noted  that  the  im- 
provement did  not  set  in  immediately,  but  was  delayed  with  even 
increased  anasarca  and  diminution  of  urine  for  six  weeks  after 
operation,  when  improvement  set  in  and  was  progressive.  The 
improvement  was  permanent,  continued  for  fully  a  year  after 
operation,  which,  in  view  of  the  fact  that  this  boy  was  not  partic- 
ularly well  taken  care  of,  and  exposed  to  all  kinds  of  weather,  was 
certainly  satisfactory. 

Case  II. — A.  R.,  male,-  aged  six  years,  July,  1902. 

Family  History.     Negative. 

Previous  History.  No  infectious  diseases  except  scarlet  fever,  three 
and  one-half  months  ago.  Scarlet  fever  was  complicated  with  nephritis, 
anasarca  was  general,  urination  diminished,  and  the  child  had  convulsions. 

Present  History.  Dates  from  this  illness.  Since  first  acute  attack  has 
never  been  well.  Has  had  headache,  diminished  urination,  swelling  of 
abdomen,  hematuria.  These  symptoms  have  been  present  in  varying 
severity  at  different  times.  For  past  week  complains  of  anorexia  and 
vomited  for  the  first  time.  No  convulsions  since  first  attack,  no  fever, 
bowels  constipated.  Urination  at  present  is  scanty  and  contains  blood. 
White  blood  cells,  14,000.    Blood  smear  negative. 

Physical  Examination.     General  condition  good,  well  nourished. 

Glands.     Large  cervical,  axillary,  and  inguinal. 
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Lungs.     Slight  dulness  at  left  base. 

Heart.  Right  border  at  right  border  of  sternum,  upper  border,  third 
rib,  left  border  nipple  line.    Action  regular,  sounds  good,  no  murmurs. 

Pulse.     Regular,  no  increased  tension,  good  quality. 

Liver.     Fifth  space  to  free  border,  just  palpable. 

Spleen.     Ninth  rib  to  anterior  axillary'  line,  palpable  one  finger  below. 

Abdomen.     Lax,  tympanitis,  left  kidney  palpable,  no  general  anasarca. 

Extremities.     Reflexes  present,  no  clonus. 

July  22.  General  condition  good;  lungs  negative;  heart  borders  normal; 
second  sound  at  base  musical.  Spleen  not  palpable.  Left  kidney  still 
palpable. 

July  26.  Patient  is  running  a  sUght  temperature;  passing  plenty  of 
urine. 

Jxdy  30.  Lungs:  Dulness,  diminished  voice,  and  breathing  at  left 
base  persistent.  Abdomen  slightly  distended,  some  dulness  in  both  flanks, 
note  changing  on  change  of  position.  Vv'me  contains  faint  trace  of  albumin, 
specific  gravity  low;  temperature,  respirations,  and  pulse  normal. 

August  5.     Albumin  and  casts  have  reappeared  in  urine. 

August  10.  General  condition  about  the  same.  Passing  large  amount  of 
urine.    Passed  50  ounces  yesterday;  0.9  per  cent.  urea. 

August  22.     Passing  fair  amount  of  urine. 

August  23.     Discharged  improved. 

Temperature  during  first  three  days  98.8°  to  101.6°;  after  that  tempera- 
ture remained  normal.  Pulse  and  respiration  not  accelerated.  Urine  on 
admission  +  albumin,  specific  gravity  1014  acid,  many  hyahne,  granular, 
and  epithehal  casts,  red  and  white  blood  cells;  2  per  cent.  urea. 

At  discharge  urine  was  acid,  1012  specific  gravity,  albumin,  few  pus 
cells,  red  blood  cells,  and  epithelial  cells. 

Treatment.  Tannic  acid,  Kemp's  irrigations,  fluid  diet,  and  later  sodium 
iodide. 

Readmitted  May  8,  1905.  Since  discharge,  patient  has  been  perfectly 
well.  Has  not  complained  of  headache.  No  edema  of  feet  at  night.  Xo 
swelling  of  abdomen,  no  nausea  or  vomiting.  Passed  normal  amount  of 
urine.    Xo  cardiac  palpitation. 

Present  illness  is  of  one  and  one-half  weeks'  duration.  During  this  time 
patient  complained  of  headaches  and  pain  in  abdomen.  Face,  feet,  legs, 
and  abdomen  have  been  swollen  and  patient  has  been  passing  verj''  small 
quantities  of  urine.  Xo  nausea  or  vomiting.  Xo  fever.  Bowels  moved 
after  cathartic.    Chief  complaint,  edema  of  face  and  ankles. 

Physical  Examination.  General  condition  good,  marked  puffiness  of 
eyelids;  skin  and  mucous  membranes  pale. 

Lungs.  Anterior,  slight  dulness  at  left  apex  and  in  lower  part  of  both 
axilla?.  Diminished  voice  and  breathing  in  lower  part  of  both  axillse. 
Posterior,  dulness  at  left  apex  and  on  both  sides  from  level  of  the  angle 
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of  scapula,  merging  into  flatness  at  l^ase.  Over  ui)per  part  of  dull  areas, 
voice  and  breathing  are  diminished,  first  at  bases. 

Heart.  Borders  as  at  last  examination.  Apex  beat  not  distinctlj-  local- 
ized. Impulse  can  be  felt  in  fourth  and  fifth  spaces,  nipple  line.  Action 
slightly  irregular.  Impurit}^  of  first  sound  at  apex,  and  accentuation  of 
second  sound.     Accentuated  second  aortic.     Xo  distinct  murmurs. 

Pulse.     Equal,  slow,  slightly  irregular,  tension  not  increased. 

Liver.  Fourth  space,  sixth  space  to  just  below  free  border,  palpable  one 
finger  below  free  border.     Not  tender. 

Spleen.     Not  felt. 

Abdomen.  Rounded,  generally  tj^mpanitic,  except  for  slight  dulness  in 
right  flank,  which  does  not  change  with  change  of  position. 

Extremities.     Cyanosis  of  feet.    ^larked  edema  of  feet  and  lungs. 

May  12.  Child  is  passing  very  small  quantities  of  urine.  Edema  of 
lids  is  more  marked,  also  edema  over  bridge  of  nose.  Edema  of  legs  about 
the  same.    Well-marked  edema  of  back. 

May  14.  Edema  of  face  and  legs  has  almost  entirely  disappeared.  Still 
slight  edema  of  tissues  of  back,  and  slight  dulness  at  bases. 

May  20.  Patient  up  out  of  bed  and  as  j'et  has  had  no  recurrence  of  the 
edema.  Difference  in  weight  between  when  child  was  edematous  and  when 
edema  had  gone  is  8  pounds. 

May  29.     Discharged  improved. 

Temperature  on  admission  was  103.6°.  Next  morning  it  was  normal, 
and  remained  so  for  the  remainder  of  the  child's  stay  at  the  hospital. 
Pulse,  80  to  100. 

Treatment.     Hot  baths.     At  times  nitrogh'cerin  and  infusion  digitalis. 

Urine  on  admission,  reaction  acid,  specific  gravity  30,  albumin  +,  many 
hyaline  and  granular  casts,  few  red  blood  cells  and  pus  cells.  At 
discharge,  +  albumin,  1020  specific  gravity,  reaction  acid.  Many  hyaline 
casts,  few  pus  cells,  bacteria,  debris  (twenty-four-hour  specimen).  Quan- 
tity varied  from  9|  ounces  to  36  ounces  in  twenty-four  hours.  The  albumin 
varied  in  amount. 

Readmitted  June  12,  1905.  Since  discharge,  for  a  few  daj^s  patient  was 
kept  quiet;  after  that  he  played  rough  games  in  the  street.  For  a  week  he 
did  not  go  to  school  and  felt  rather  weak.  Then  he  was  sent  to  school  for 
three  days.  For  a  week  there  has  been  edema  of  lower  lids  after  sleeping. 
There  has  been  dyspnea  on  climbing  stairs  for  last  four  days.  Swelling 
of  feet  two  or  three  days;  face,  two  days.  Bowels  have  moved  three  or  four 
times  a  day  until  today,  when  they  moved  only  once.  Urine  has  been 
steadily  diminishing;  today  passed  only  -l  ounces.  Today  child  was  listless, 
had  no  appetite,  comiDlained  of  frontal  headache  and  edema  is  more  marked. 

Physical  Examination.     Edema  of  face,  particular!}'  of  ej'elids. 

Lungs.     Dulness  vdi\\  diminished  voice  and  breathing  at  bases. 
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Heart.  Borders  normal.  Apex  beat  fourth  space  just  within  nipple 
Une.  Action  is  arrhythmical,  becoming  rapid  with  inspiration  and  slow 
at  expiration.    Sounds  are  good;  second  aortic  accentuated.    No  murmurs. 

Pulse.     Equal,  same  arrhythmia  as  heart.    Fair  quality. 

Liver.  Fourth  space,  sixth  space  to  free  border,  palpable  two  fingers 
below  free  border  on  deep  inspiration. 

Spleen.     Xot  felt. 

Abdomen.  Rounded,  rather  tense,  movable  dulness  in  flanks.  Fluid 
wave  not  obtained,  no  tenderness,  too  tense  for  satisfactory  palpation. 
Circumference  at  level  of  umbilicus  64  cm. 

Extremities.     Well-marked  edema  of  feec  and  legs. 

June  14.  The  edema,  especially  of  face,  is  much  more  marked  than  on 
admission. 

Jime  15.  Dr.  Lilienthal  saw  patient  yesterday.  Considers  the  case  one 
likely  to  be  benefited  by  an  Edebohls  operation. 

June  17.     Decided  improvement  in  edema. 

June  20.  The  improvement  has  continued  and  edema  has  now  almost 
entirely  disappeared.  Amount  of  urine  in  twenty-four  hours  has  increased 
to  over  twice  as  much  as  on  admission. 

June  29.  General  condition  about  the  same.  Still  some  puffiness  under 
the  eyes  and  slight  edema  of  back  and  ankles.  For  last  three  days  patient 
has  been  passing  less  urine.  Last  night  complained  of  headache.  Pulses 
equal,  regular,  small,  no  increased  tension.    Temperature  normal. 

June  30.     Decapsulation  of  kidneys  for  nephritis  (Dr.  Elsberg). 

Two-inch  curved  lumbar  incision.  Kidnej'S  exposed.  Kidneys  appeared 
large  and  red.  Capsules  easily  stripped  off.  Capsules  on  both  sides  non- 
adherent, not  tense,  so  that  there  was  little  retroaction  of  the  capsule  when 
same  was  first  incised.  Almost  entire  capsule  on  both  sides  extirpated. 
Small  packing  below  each  kidney.  Few  Xo.  1  catgut  sutures  for  muscles; 
silk  for  skin.    Wound  healed  nicel3\ 

July  1.  Edema  of  back  more  marked.  Child  is  i)assing  small  amount  of 
urine.  Puffiness  under  eyes  persists.  Edema  of  lower  extremities  has 
increased  since  last  night.  There  is  a  shght  edema  pf  scrotum.  Circum- 
ference of  abdomen  at  level  of  umbilicus,  64  cm. 

Second  aortic  slightly  accentuated,  slight  increase  of  pulse  tension. 

July  6.     Diuretin  was  started  yesterday;  child  jKissed  more  urine. 

July  7.     Passing  small  quantities  of  urine. 

July  8.  Edema  of  abdominal  wall  and  Hank.  Circumference  of  abdo- 
men at  level  of  umbilicus,  69  cm. 

July  10.  For  last  three  days  passing  more  urine.  Edema  still  marked. 
Bi-eath  is  sweet,  pulse  good,  no  increased  tension. 

Jidy  13.     Passing  less  urine  again.    Edema  less  marked.    Is  out  of  bed. 

July  14.  Edema  of  abdomen  and  scrotum  is  much  less.  Circumference 
of  abdomen,  59  cm. 
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Jnhi  19.  :\Ioval)Ic  dulnoss  in  left  flank.  No  edema  of  scrotum.  Face 
is  puffy.    Some  edema  of  back  and  legs. 

Aug^ifit  6.  Patient  is  passing  fair  amount  of  urine,  but  contains  +  +  al- 
bumin.   General  condition  has  improved,  and  patient  is  out  of  bed. 

August  12.  General  condition  fair;  face  is  puny  in  morning;  slight  edema 
of  legs.  Heart's  action  is  irregular.  Passes  about  25  ounces  of  urine 
a  day. 

August  14.     Discharged  improved. 

Temperature  was  normal  most  of  the  time;  one  or  two  slight  rises  to 
101.4°.     Pulse,  80  to  120. 

Treatment  Diuretics,  nitroglycerin,  warm  baths,  pilocarpine  and  saline 
enemata. 

During  Stay  in  Hospital  and  after  Operation.  Urine,  5  to  50  ounces; 
specific  gravity,  1010  to  1034;  reaction,  acid;  albumin,  +  to  +  +  ,  at  times 
boiled  sohd;  urea,  105  to  310  grains;  microscopic,  very  many  casts, 
hyaline  and  granular. 

Last  Examination.     Pale    color;    acid;    albumin,    16-f;    sugar,     1.27; 
urea,  190  grains;  33  ounces  in  twenty-four  hours.    Microscopically,  few 
hyalogranular  casts;  bacteria  (spoiled  specimen). 
Readmitted  September  10,  1905. 

History  Since  Discharge.  Edema  of  face  and  extremities  and  the  enlarge- 
ment of  the  abdomen  has  increased.  For  about  ten  days  has  had  fever  and 
chilly  sensations.  For  three  days  last  week  had  severe  frontal  headache. 
Sleep  is  good;  appetite  is  good.  Has  been  on  milk  diet.  Bowels  have  had 
three  enemata  a  day.  No  vomiting.  Passes  very  little  urine,  which  is  high 
colored.  He  is  weak;  played  about  the  house,  but  not  with  the  boys  in  the 
street.    Heart  throbs  very  strongly  and  at  times  he  complains  of  palpitation. 

1.  Increasing  edema. 

2.  Diminished  urine. 

3.  Weakness  and  headache. 

Physical  Examination.  General  condition  good,  child  is  pale,  slight 
dilatation  of  aliB  nasi  with  respiration. 

Face.     Puffiness,  edema  of  e.yelids.    Edema  of  back. 

Lungs.  Anterior,  few  fine  crepitant  rales  over  right  apex,  extending 
down  to  third  space,  and  in  right  axilla  to  fourth  space.  Posterior,  lung 
resonance  extends  to  ninth  rib  in  postaxillary  line,  on  right  side  (two  fingers 
below  angle  of  scapula).  Resonance  descends  by  deep  inspiration.  On 
left  side  resonance  extends  to  seventh  space.  Resonance  descends  on  deep 
inspiration.  At  right  apex  are  a  few  crepitant  and  subcrepitant  rales. 
In  both  interscapular  regions  inspiration  is  slightly  higher  pitched  and 
harsher  than  normal,  and  there  are  a  few  adventitious  sounds.  Breathing 
extends  to  two  fingers  below  limit  of  resonance,  and  there  are  a  few  sub- 
crepitant rales  at  left  base.  Fremitus  on  right  side  extends  to  ninth  space; 
on  left  side  it  is  obscured  by  edema. 
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Heart.  Apex  beat  not  visible  or  palpable.  Sounds  best  heard  in  fifth 
space,  8.5  cm.  from  median  line.  Right  border  in  third  space  2  cm.  from 
median  line;  in  fourth  space  2.5  cm.  from  median  line.  Left  border  in 
third  space  7.25  cm.  from  median  line;  in  fourth  space  9.25  cm.  from  median 
line.  Upper  border,  third  rib.  Second  sound  at  apex  is  accentuated  and 
valvular.    At  base  both  sounds  are  accentuated,  aortic  more  than  pulmonic. 

Pulse.     Equal,  irregular  in  force,  some  increased  tension,  no  thickening. 

Liver.  Dull  fourth  space,  flat  fifth  space,  to  free  border.  Dull  t\inpany 
one  finger  below  free  border.  Palpable  one  and  one-half  fingers  below  free 
border,  edge  sharp  and  firm. 

Spleen.  Dulness  eighth  space,  flatness  ninth  space,  to  free  border. 
Spleen  descends  one  and  one-half  fingers  below  free  border,  with  deep 
inspiration.     Edge  is  firm  and  rounded. 

Abdomen.  Lax.  Diastasis  recti;  no  umbihcal  hernia.  Dull  tjTnpanj'^  in 
flanks,  which  disappears  with  change  of  position.  There  is  a  fluid  wave 
obliterated  by  very  slight  median  pressure.  Circumference  at  level  of 
umbilicus  63  cm. 

E.vtremities.     Moderate  edema  of  legs. 

September  IL  Hemoglobin,  74  per  cent.;  white  Ijlood  corpuscles, 
19,800;  red  blood  corpuscles,  4,110,000. 

September  13.  Edema  has  increased.  Patient  is  not  passing  sufficient 
urine. 

September  18.  Edema  is  less,  passing  more  urine.  Movable  dulness  in 
left  flank.  No  fluid  wave.    Circumference  of  abdomen,  66  cm. 

Edema  increased  again  and  then  diminished.  On  November  15  there 
was  no  edema  of  extremities.  Pallor  was  still  marked.  Pulse  tension  not 
increased,  and  no  signs  of  fluid  in  abdomen. 

Xovember  18.  Patient  has  been  absolutely  free  from  symptoms  referable 
to  general  wellbeing  for  some  time. 

Temi^erature  was  normal  most  of  the  time.  There  were  one  or  two  rises. 
Pulse,  70  to  120.    Respirations,  24  to  28. 

Treatment.     Hot  packs,  pilocarpine,  fluids,  salts. 

Urine  on  admission  was  amber  color  and  clear;  reaction  acid;  specific 
gravity,  24;  albumin,  -f -|-;  sugar,  0;  many  hyaline  and  granular  casts. 
No  red  blood  cells;  few  pus  cells  and  epithelium.  Urea,  3  per  cent.,  and 
129  grains  in  twenty-four  hours. 

The  urine  improved;  there  was  less  albumin  and  more  urea,  but  this 
varied;  at  times  the  urine  was  worse.  At  one  time  urine  boiled  almost 
solid. 

At  discharge  urine  was  straw  colored,  clear,  acitl;  specific  gravity,  1022; 
albumin,  trace.  Microscopically,  verj^  few  hyalogranular  casts,  very  few 
pus  cells  and  epithelium. 

March  31,  1911.  Remained  jierfecly  well  for  four  and  one-half  years 
after  discharge  from  the  hosj^ital,  then  exposed  in  October  and  chilled  on 
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the  roof  of  school ;  took  off  his  shoes.  He  then  developed  anasarca,  and  for 
six  months  was  in  the  hospital  and  recovered.    Has  been  well  since. 

He  is  now  in  fine  physical  condition,  excellent  color,  no  edema,  no  head- 
aches, or  any  symptoms.  Pulse,  84;  tension,  120  to  110  mm.  Hg.  Urine, 
1015;  verj^  few  hyaline  and  granular  casts  of  small  caliber.  Passes  40  to 
45  ounces  of  urine  daily.    Albumin  very  marked;  urea,  0.018  c.c. 

Albumin  Eschbach,  1  part  bromides. 

Diet  mixed;  no  meat,  no  eggs,  no  salt;  takes  soup. 

This  case  had  been  in  tlie  hospital  three  times,  siiflPering  from 
the  usual  accidents  of  chronic  nephritis.  He  had  been  partly 
relieved  each  time  and  discharged,  and  returned  with  a  recrudes- 
cence of  symptoms.  After  the  operation  he  improved  very  slowly, 
was  removed  from  the  hospital,  returned,  and  finally  reco^'ered 
completely.  He  remained  well  for  four  and  one-half  years,  and 
then  exposed  himself  on  a  roof  barefooted  in  late  winter,  and  had 
a  full  recrudescence  of  symptoms.  It  took  three  and  one-half 
months  for  these  symptoms  to  clear  u]),  and  he  is  now  free  from 
symptoms.  He  has  probably  a  large  kidney,  with  a  very  large 
percentage  of  albumin  and  some  isolated  small  caliber  casts  in  the 
urine;  urea  normal.  Absolutely  no  symptoms.  Anyone  looking 
at  the  boy  would  think  he  was  in  rugged  health. 

The  third  case  was  that  of  a  female  child,  aged  eight  years, 
admitted  June  2S,  1909,  and  died  August  26,  1909. 

There  was  no  history  that  could  be  traced  as  to  family  history 
or  exanthemata;  she  had  a  self-evident  chronic  nephritis,  as  shown 
by  operation.  On  admission  she  had  been  five  weeks  ill  with  edema, 
vomiting,  and  abdominal  distention.  There  were  remissions  in  the 
intensity  of  the  edema;  there  were  no  headaches  or  convulsions  or 
dyspnea  before  admission  to  the  hospital.  On  admission  to  the 
service  of  my  assistant  (Dr.  Heiman)  there  was  general  anasarca 
involving  both  pleurae,  no  cardiac,  and  with  the  hydrothorax  there 
was  also  ascites.  After  admission  she  developed  a  petechial 
eruption. 

After  failure  with  other  forms  of  treatment  and  Southey's  tubes, 
convulsions  set  in  a  month  after  her  stay  in  the  hospital,  and  after 
repeated  convulsions  she  was  operated  on  August  20,  fully  se^'en 
weeks  after  admission.    She  never  fully  rallied  from  the  operation. 


118  koplik:  chronic  nephritis 

At  tlie  ()])erati()ii,  performed  by  Dr.  Elsber^,  the  ri^ht  kidney  was 
shown  to  be  normal  in  size,  with  an  easily  stripped  capsule;  the 
left,  to  be  enlarged  and  white,  bulging;  through  the  incision  in  the 
capsule.  An  examination  of  a  piece  of  the  organ  showed  chronic 
parenchymatous  nephritis. 

The  urine  during  the  illness  was  loaded  with  casts,  hyaline  and 
granular,  and  leukocytes,  which  were  also  found  after  operation. 
The  amount  of  urine  passed  in  twenty-four  hours  was  not  to  be 
measured. 

This  case  is  of  great  importance,  as  it  shows  that  we  cannot  rely 
on  the  operation  to  immediately  restore  the  kidneys  to  a  power  of 
functionating  that  is  consistent  with  life,  if  this  has  been  severely 
threatened.  In  all  the  cases  thus  far  it  will  be  seen  that,  if  anything, 
the  kidney  did  not  reco\er  itself  after  operation  until  the  wound 
had  entirely  closed,  so  that  it  camiot  be  that  the  extensive  wound 
itself  had  anything  to  do  with  the  relief  of  the  j)atients,  for  anasarca 
did  not  completely  disappear  in  any  case  until  the  wound  had 
completely  closed. 

Case  III. — C.  B.,  female,  aged  eight  years. 

Family  History.     Negative. 

Previous  History.     No  scarlet  fever,  no  account  of  infectious  disease. 

Present  History.  Five  weeks  prior  to  admission,  swelling  of  face,  hands, 
etc.,  vomiting  a  great  deal,  voiding  small  cjuantities  of  urine.  Under 
phj'sician's  care  edema  decreased,  then  increased.  Abdomen  became  dis- 
tended. 

Physical  E.vnminatioi'.     General  anasarca,  urinous  odor  to  breath. 

Lungs.  Fluid  in  both  chests;  fluid  in  abdomen.  \'on  Pirciuet,  negative. 
White  blood  cells,  26,000;  pulse,  91;  L,  9. 

Urine.  Specific  gravity,  1010  to  1040.  Heavy  trace  to  +  +  ;  many 
casts  and  red  blood  cells. 

Three  days  after  admission,  i)ete('liial  cmption  over  abdomen.  Edema 
increased  in  spite  of  treatment.  Southe.v  tubes  ditl  not  drain  well.  Necrosis 
of  labia  majora  developed.  Later,  necrosis  si)read  to  other  parts  of 
the  vulva;  erj^sipelatous  eruption  also  appeared  around  vulva,  which 
later  disappeared. 

Jxdy  30.  Child  had  convulsions,  followed  by  (•()ma,  which  cleared  up 
shortly,     rriiic  progressively  decreased. 

August  11.     Paracentesis;  30  c.c.  of  clear  fluid  removed. 
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August  13.     Child  again  in  convulsions;  temperature  rose  to  10o°. 

August  18.  Marked  chemosis  present,  twitching  of  right  forearm  present 
for  several  days. 

August  19.  Operation,  Edebohls',  by  Dr.  Elsberg.  Only  left  kidney 
showed  "a  large  white  kidney;"  right  kidney  practically  normal.  After 
capsules  were  incised,  parenchyma  of  both  kidneys;  did  not  bulge,  and 
felt  soft. 

August  20.  Since  operation  child  has  not  passed  any  urine,  although 
edema  was  less  marked.  Pulse  good,  and  of  very  high  tension.  Face 
twitches.    Petechial  eruption  o^'er  l)oth  ulnar.s. 

August  21.     Temperature  subnormal;  96°  in  the  morning. 

August  23.  Low'  several  days;  temperature  was  subnormal,  barely 
rising  to  normal  in  the  afternoon;  at  one  time  temperature  was  94.4°. 

August  26.  Child  ceased.  Urine  did  not  increase,  temperature  rose 
above  normal,  100.6°,  and  before  death  to  101  °. 

Case  IV. — J.  M.,  male,  aged  thirteen  years. 

Family  History.  Negative.  Father,  aged  forty-three  years,  well. 
Mother  died,  aged  thirty-three  3'ears,  cause  unknown.  Four  other  children 
alive,  well. 

Past  History.  Infancy,  normal.  ^leasles  when  two  j'ears  of  age. 
Diphtheria  at  the  age  of  six  j'ears — recognized  when  child  had  paralysis 
of  the  palate  following  it.  Remained  in  Middlesex  Hospital,  London,  for 
one  week,  and  was  discharged  cured.  Xo  other  acute  infectious  diseases. 
Xever  before  condition  like  the  present. 

Present  Illness.  Five  days  ago,  at  night,  Februarj^  5,  1910,  child  com- 
plained of  headache,  pain  in  the  eyes,  and  nausea;  no  vomiting;  some 
chilliness  and  fever.  Face  became  puffy  and  most  marked  around  ej^es. 
Child  had  also  general  discomfort  and  malaise.  Also  cramps  in  the  abdo- 
men. Edema  of  feet  was  noticed  last  night  (February  9).  Child  felt 
indisposed  and  had  no  appetite. 

Physical  Examination.  February  10,  1910,  Dr.  Hahn.  General  condi- 
tion good,  well  nourished.  Marked  edema  around  both  ej^es;  edema  about 
back  of  scalp. 

Eyes.  Edema  around  both  eyes;  pupils  react;  edema  on  back  of  scalp. 
Movements  normal;  conjunctiva  congested. 

Mouth.  Teeth  and  gums  in  good  condition,  throat  clear,  tonsils  large. 
No  paralysis  of  soft  palate. 

Head  and  Neck.     Glands  not  enlarged. 

Skin.     Edema  of  skin  general. 

Chest.     Lungs  negative. 

Heart.  Apex  beat,  fourth  space,  nipple  line.  Borders,  right  sternal; 
upper,  second  space;  left,  nipple  line;  action  regular,  slow,  forcible;  second 
pulmonic  reduplicated;  no  murmurs;  pulse  regular,  large,  slow-,  moderate 
tension. 
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Liver.     Fifth  ril)  to  free  border,  not  felt. 

Bpleey\.     Not  felt. 

Abdomen.  Somewhat  distended,  soft,  tympanitic.  Edema  of  skin  on 
abdominal  wall  and  chest. 

Extremities.  Reflexes  present,  edema  of  l^oth  lower  extremities,  most 
marked  on  thighs. 

Genitals.     Normal. 

Rectal.     Xot  made. 

Synopsis.     Edema. 

February  10.     Fundi  of  eyes  negative. 

February  15.  Edema  increased  this  a.m.,  scrotum  and  lower  extremities. 
Urine  gradually  diminishing. 

March  1 .  Patient  complained  of  abdominal  pain.  Edema  of  face  increa.s- 
ing.  Large  amount  of  edema  in  the  back.  Signs  of  large  amount  of  fluid 
in  the  abdomen. 

Lungs.  Posterior :  Dulness  and  diminished  breathing  on  right  side,  begin- 
ning two  fingers  below  the  angle;  on  the  left  side  two  fingers  above  the  angle. 

March  21.  General  condition  is  good.  Edema  of  face  is  diminishing. 
There  is  marked  edema  of  the  back,  abdominal  w^all,  genitals,  and  lower 
extremities.  There  are  signs  of  fluid  in  both  chests,  beginning  at  angle  of 
scapula  on  right  side  and  1  space  above  angle  on  the  left  side.  Apex  beat 
is  in  the  fifth  space,  one  finger  outside  the  nipple.  Heart  action  is  regular 
and  slow.    Second  aortic  is  accentuated.    Signs  of  fluid  in  the  abdomen. 

April  15.  Patient  this  morning  shows  less  edema  of  lower  e.xtremities. 
Considerable  edema  of  back  and  some  puffiness  of  face.  Passes  limited 
quantity  of  urine.  Patient's  general  condition  not  much  improved  after 
first  week  after  admission.  For  past  two  months  general  anasarca  sta-- 
tionary.  Secretion  of  urine  sometimes  increased,  sometimes  diminished, 
under  the  most  diverse  management.  Xo  headaches.  Has  been  confined 
to  bed  since  admission.  Temperature  remained  normal  except  on  two 
occasions,  when  it  went  to  101.4°.  In  view  of  the  absolute  standstill 
condition  and  confinement  of  patient  to  bed  and  utter  helplessness,  an 
operation  was  advised  and  performed  by  Dr.  Lilienthal,  April  18,  after  a 
stay  of  eight  weeks  in  the  hospital. 

April  18.  Bilateral  Edebohls  performed  in  usual  way,  using  fourth 
oblique  incision  in  approaching  kidne}'.    Large  "white"  kidney  fountl. 

April  24.  Abdominal  distention  does  not  show  much  change  in  size. 
Face  and  legs  are  greatly  reduced.  Superficial  dressings  changed  daily, 
and  are  alwaj's  soaked  with  fluid. 

April  30.     I'^yeliils  are  puffed. 

May  4.  Abtlominal  paracentesis,  2500  c.c,  slightl}-  turbid,  yellowish 
white  removed. 

May  13.  Considerable  edema  of  back  below  wounds.  Edema  of  face 
not  so  marked.    Temperature  normal.    Wounds  granulating. 
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May  14.  Twenty-four  hour  specimen  of  urine  gave  too  much  albumin 
to  be  measured  by  the  Eschbach  method. 

May  18.  Edema  is  slowly  increasing  on  thighs,  scrotum,  abdominal 
wall  and  back.  Much  fluid  in  belly.  Slight  edema  of  feet  and  legs.  Voids 
600  to  700  c.c.  a  day.    Urine  examination  shows  little  improvement. 

Urine  Examination.     Before  operation,  specific  gravity,  1010  to  1020, 
pale,  amber,  clear;  albumin,  very  many  hyahne  and  granular  casts;  occa- 
sional red  blood  cells;  few  white  blood  cells.    Amounts  varied  between 
100  c.c.  to  800  c.c.  per  diem. 

After  Operation.  Amount  immediately  after,  615  c.c;  two  days  later, 
1500  c.c;  third  day,  1575  c.c;  fourth  day,  1100  c.c;  fifth  day,  1325  c.c; 
sixth  day,  1400  c.c  From  then  on,  amounts  diminished.  On  the  twenty- 
first  day,  postoperative  amount  was  425.  After  that  it  varied  between  600 
and  825.  On  day  of  discharge  it  was  1380  c.c.  Albumin  still  +  +  +  . 
Casts  were  moderate  in  number;  few  red  blood  cells,  many  white  blood 
cells. 

July  1.     Discharged  to  convalescent  home.    Very  much  improved. 

October  22.  Returned  for  examination.  Find  no  edema,  in  excellent 
condition,  85  pounds.  Has  been  in  good  health  all  summer;  no  symptoms 
w^hatever.  Color  good.  Urine,  trace  albimiin,  no  casts.  (Urine  passed  in 
office.) 

January  8,  1911.  Has  remained  well,  85|  pounds;  urine,  +  albumin; 
specific  gravity,  1020;  few  hyaline  and  granular  casts;  leukocj'tes.  Arterial 
pressure,  120  to  105. 

March  14,  1911.  Urine,  +  albumin.  Few  small  caMber  casts,  hyaline 
and  granular.  Arterial  pressure,  120  to  110;  91  pounds;  color  excellent; 
in  perfect  health;  no  headaches. 

This  is  really  the  most  brilliant  case  of  the  series,  because  improve- 
ment was  coincident  within  a  short  time  after  the  operation,  and.  the 
boy  was  well  taken  care  of,  protected  from  cold,  and  on  a  very  strict 
diet  after  the  operation.  He  had  never  been  in  as  good  a  condition 
of  health,  and  this  freedom  from  symptoms  has  continued  for  a  year 
after  operation.  In  this  case,  also,  the  kidne\-  urine  still  shows 
marked  disease  of  the  kidney,  and  still  the  arterial  tension  is  prac- 
tically normal  and  there  are  no  circidatory  signs. 

The  fifth  case  operated  upon  is  peculiar  in  that  there  was  always 
a  slight  amount  of  general  edema  of  the  surface,  and  the  urine  was 
diminished  in  amount,  the  patient  confined  to  bed  in  a  semi- 
soporous  state,  and  nothing  in  the  form  of  diuresis  was  of  avail 
in  increasing  the  amount  of  urine  or  of  rousing  the  patient  from 
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his  invalid  state.  After  operation  he  improved,  then  relapsed,  and 
finally  permanently  improved,  and  remains  well,  free  from  symp- 
toms now  six  months  after  the  operation. 

Case  V. — A.  S..  male,  aged  five  years.  October  11,  1909,  to  January 
23,  1910. 

Family  History.     Negative. 

Previous  History.  ^leasles  at  two  years,  no  scarlet  fever,  or  other  account 
of  infectious  diseases. 

Present  Illness.  Began  eight  clays  prior  to  admission,  %\ith  edema  of 
face  and  legs,  diminished  urination,  headache. 

Physical  Examination.  Swelling  and  edema  of  face,  e^'eUds,  scalp,  and 
legs.    Eyes  cannot  be  opened  on  account  of  edema  of  eyelids. 

Lungs.  Showed  fine  moist  rales  in  left  base  and  both  axillae.  Flatness, 
distant  breathing,  and  voice,  from  right  of  scapula  to  base. 

Abdomen.     Contained  no  fluid. 

Urine.  Hyaline  and  granular  casts,  trace  of  albumin;  specific  graAdty, 
1016  to  1030,  acid,  amber,  clear. 

Blood.     Hemoglobin,  94  per  cent. 

For  a  time  edema  decreased  and  urine  output  increased.  Later,  the 
original  conditions  returned.  About  two  weeks  before  discharge,  patient 
received  diuretin  for  six  daA's,  increasing  urine  output  from  375  c.c.  to 
955  c.c. 

On  discharge,  urine  showed  specific  gravity,  1006;  heavy  trace  of  albumin, 
few  granular  casts,  and  edema  of  body  much  decreased. 

Readmitted  to  Hospital  July  28,  1910. 

Physical  Examination.  Marked  edema  around  eyes.  Skin  covered  with- 
small  vesicles.  Edema  of  extremities:  moA'able  dulness  in  abdomen;  fluid 
on  both  sides  of  chest. 

August  1.     Urine  is  small  in  amount. 

August  4.     Prolapsus  ani  occurred  and  replaced. 

September  5.  General  condition  good;  on  general  diet  edema  much 
diminished;  urine  still  small  in  amount.    Responds  to  hot  packs. 

September  18.     Prolapsus  of  rectum  reduced. 

September  23.  Fluid  in  abdomen  increasing. 

November  1.  Urine  shows  exaggeration  of  nei)hritis  under  full  tliet  and 
forced  fluids. 

November  10.  In  last  six  days,  exacerbation  of  edema,  especially  around 
face.  Urination  scanty,  50  to  100  c.c.  daily;  shows  slight  evidence  of 
uremia.    No  evidence  of  serous  effusion  anywhere. 

Temperature  in  greater  part  varied  between  98°  and  100.2°  occasionally 
rising  to  104°;  pulse,  100  to  120;  respirations,  24  to  28. 

Urine,  dark  amber,  clear,  acid,  1024  to  1038;  very  heavy  trace  of  albumin: 
very  many  hyaline  and  granular  casts;  few  red  blood  cells  and  white 
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hlood  cells;  this  picture  varied  at  times  as  condition  improved. 
Hemoglobin,  65  per  cent. 

Xovember  13.  Operated  on  by  Dr.  Lilienthal.  Four-inch  lumbar 
incision  made  for  extraperitoneal  exposure.  Fibrous  capsule  nicked  and 
stuffed  away,  gauze  packed  around  kidney.  Kidneys  showed  "large 
white  kidney"  of  chronic  parenchj^matous  nephritis.  Operation  lasted  six 
minutes. 

November  21.     First  dressing,  gauze  removed,  kidneys  less  swollen. 

December  3.     For  past  few  days  edema  has  increased.    Wounds  healing. 

Summary  from  day  after  operation  to  December  3.  Immediately  fol- 
lowing operation,  general  condition  improved,  edema  decreased,  patient 
became  noticeably  brighter.  This  improvement  remained  for  two  weeks, 
after  which  edema  increased,  amount  of  urine  decreased. 

Urine  Quantities  in  Grams. 

November  13 25 

November  14 160 

November  15 115 

November  16 190 

November  17 165 

November  18 220 

November  19 125 

November  20 125 

November  21 1.50 

November  22 715 

November  23 520 

November  24 515 

November  25 435 

November  26 505 

November  27 525 

November  28 370 

November  29 395 

November  30 225 

December      1 350 

December     2  .... 200 

At  all  times  urine  contained  heavy  trace  of  albumin;  specific  gravity, 
1014  to  1024;  many  hyaline  and  granular  casts. 

Diet  was  forced  fluids.    Total,  50  to  80  ounces  per  day. 

December  11.  Under  restricted  diet  and  no  medication.  Well-marked 
diuresis  was  established.    Urine  amount,  1000  c.c. ;  hemoglobin,  45  per  cent. 

January  16.  General  condition  good,  up  and  about.  Full  diet,  gaining 
in  weight  every  week.    Xo  edema;  voiding  large  quantities  of  urine. 

January  27.     Urine  still  contains  casts.     General  condition  good. 

January  31.  Urine  is  amber,  clear:  1016;  faint  trace  of  albumin  and 
few  white  blood  cells. 

March  31,  1911.  Four  and  one-half  months  after  operation  has  been 
out  of  hospital  since  January  31 ;  is  pale,  but  absolutely  no  edema.  Weight, 
46  pounds. 
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Urine.  Albumin  very  marked,  quantity,  7  parts  pro  mille:  urea,  1.8 
per  cent,  pro  mille;  abundant  hyaline,  granular,  and  epithelial  casts. 

In  reviewing  the  5  cases,  I  wish  to  emphasize  the  fact  that  with 
the  exception  of  Case  III  all  were  carefully  selected  for  the  pro- 
cedure of  Edebohls  after  I  had  failed  with  a  reasonable  trial  of 
well-known  internal  methods.  I  think  there  are  two  facts  which 
stand  out  quite  sharply  on  the  canvas,  and  these  are,  first,  the 
absolute  wellbeing  of  the  successful  cases  for  great  lengths  of 
time  after  operation,  and  this  for  greater  periods  than  with  medi- 
cinal agents  in  the  face  of  continued  signs  in  the  urine  of  grave 
disease  of  the  kidney  persisting  after  the  operation;  and  secondly, 
that,  as  in  Case  II,  the  kidney,  if  exposed  after  operation  to  exciting 
agents,  will  give  symptoms  and  still  be  able  to  recover  itself  as  if 
no  operation  had  been  performed.  In  other  words,  the  operation 
has  not  compromised  the  recuperative  ])owers  of  the  kidney. 

Improvement  occurs  not  as  immediately  after  the  operation  as 
one  would  be  led  to  believe,  but  only,  it  seems,  after  the  surgical 
wounds  have  been  thoroughly  healed  and  the  kidney  has  become 
accustomed  to  the  new  local  circulatory  conditions.  The  well- 
being  of  the  patients  is  more  striking  after  recovery  than  after 
medicinal  modes  of  therapy.  It  is,  as  one  would  be  led  to  believe 
from  a  study  of  Case  III,  inadvisable  to  operate  in  the  face  of 
acute  uremic  symptoms. 


DISCUSSION. 


Dr.  George  L.  Peabody:  It  is  a  matter  of  interest  to  me  to  hear 
these  papers.  I  have  had  a  number  of  these  cases  operated  on,  with  sat- 
isfactorj'  results,  as  a  rule.  In  one  case  the  operation  was  done  four  suc- 
cessive times  in  a  period  of  two  years.  In  each  instance  there  was  a 
recurrence  of  symptoms,  a  marked  degree  of  anasarca  closing  the  boy's 
eyes  so  he  could  not  see,  and  in  each  case  the  improvement  after  operation 
was  marked  and  lasted  for  a  number  of  months.  The  boy  would  disappear 
from  the  hospital  and  then  come  back  again  with  headache,  vomiting,  and 
almost  complete  suppression  of  urine,  and  in  four  instances  the  symj)- 
toms  were  relieved  by  removing  the  capsule,  which  reformed  after  each 
operation. 


CHRONIC   NEPHRITIS  125 

Dr.  Tyson:  I  want  to  add  to  Dr.  Koplik's  communication.  I  do  not 
want  to  give  the  impression  that  improvement  is  always  prompt.  It 
was  quite  delayed  in  two  cases,  but  it  occurred  nevertheless.  A  marked 
symptom  following  operation  was  the  enormous  diuresis,  going  to  show 
that  something  must  be  consequent  on  freeing  the  kidney  from  pressure 
or  obstruction.  In  none  of  my  cases  did  albumin  entirely  disappear,  and 
the  casts  also  have  kept  up  as  long  as  the  patient  lived. 

Dr.  Lewis  A.  Conner:  In  regard  to  the  acute  cases  of  nephritis,  I 
would  like  to  report  one  case  of  severe  bichloride  poisoning  with  com- 
plete anuria,  in  which  it  seemed  to  me  that  the  splitting  of  the  capsule 
would  be  justified,  since  there  seemed  a  reasonable  chance  that  the  ten- 
sion of  the  capsule  might  have  something  to  do  with  the  causation  of  the 
anuria.  In  that  case  there  was  absolutely  no  impression  made  upon  the 
kidne}'  secretion  by  the  operation.  That  bears  out  Dr.  Koplik's  conten- 
tion that  the  acute  cases  are  not  necessarily  the  most  favorable. 

Dr.  James  Tyson:  As  to  operating  upon  the  two  kidneys  at  one 
sitting,  it  has  been  questioned  whether  there  is  any  advantage  in  thus 
operating.  In  the  first  and,  perhaps,  most  brilhant  of  my  cases  the  one 
kidney  was  operated  on  first.  The  patient  was  so  ill,  so  nearly  dead, 
in  fact,  that  the  surgeon  feared  to  operate  on  the  other.  The  patient 
was  allowed  to  go  for  four  weeks  and  then  the  second  kidney  was  decap- 
sulated,  but  without  any  especially  increased  improvement. 
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This  work  was  undertaken  with  the  hope  of  determining  the  origin 
of  the  pressor  substance  in  the  hypophysis  and  its  mode  of  secretion, 
and  of  reconcihng,  if  possible,  the  divergent  views  concerning  the 
depressor  substance  in  the  anterior  lobe. 

The  ox  hypophysis  was  used  in  making  the  extracts  because  the 
pars  intermedia  is  sharply  demarcated  from  the  pars  nervosa,  and 
can  be  cut  away  from  the  latter  Avithout  taking  nervous  tissue  with 
it  (F'ig.  1).  In  preparing  the  extracts  an  attempt  was  made  to 
isolate  the  different  portions  of  the  gland  in  as  pure  a  condition  as 
possible.  The  anterior  and  posterior  lobes  were  separated  in  the 
usual  way  by  inserting  scissors  i)oints  in  the  depression  anteriorly, 
which  indicates  the  ])ositi()n  of  the  hyi)ophyseal  cleft  and  by  then 
cutting  along  the  margins  of  the  cleft  until  the  separation  was 
completed.  The  cleft  is  frequently  filled  with  a  rather  thick  colloid. 
The  colloid  appears  in  the  form  of  thin  platelets,  and  but  a  small 
amount  is  obtained  from  a  relatively  large  number  of  glands. 
There  is  almost  constantly  found  within  the  cleft  a  small  amount  of 
thick  yellow  fluid  which  adheres  to  the  surface  of  the  knife  or  scissors 
and  can  l)e  scraped  oti"  from  the  epithelial  surfaces  iKiunding  the 
cleft.  This  fluid  has  the  same  physical  jjroperties  as  that  (J)tained 
by  curetting  the  epithelial  covering  of  the  posterior  lobe.     It  is 
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probably  secreted  by  the  cells  of  the  j)ars  intermedia,  \yhether 
the  colloid  fouiid  in  the  cleft  is  a  thickened,  hard  stage  of  the  fluid 
just  mentioned,  we  are  not  prepared  to  say. 

We  have  never  been  able  to  find  any  evidence  of  an  antecedent 
secretion  in  the  cells  of  the  pars  intermedia  which  resembles  the 
colloid  occurring  in  the  cleft  or  the  hyaline  bodies  described  by 
Herring.     Cysts  which  can  be  seen  with  the  naked  eve  are  rare. 
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Fig.  1. — Section  through  the  posterior  lobe,  showing  relation  of  the  pars  intermedia  to  pars 
nervosa.  The  pars  intermedia  at  this  level — middle  of  infundibular  lobe — has  a  glandular 
structure.  In  the  ox  it  is  sharply  separated  from  the  subjacent  nervous  tissue.  In  man,  cat, 
and  some  other  animals  the  cells  of  the  pars  intermedia  are  scattered  throughout  the  pars 
nervosa,  some  of  the  cells  extending  almost  to  the  infundibular  canal. 

We  have  examined  over  1200  glands  in  making  extracts,  and  have 
found  but  two  large  cysts.  A  colloid-like  material  is  frequently 
found  in  the  lumen  of  the  gland-like  tubules  of  the  pars  intermedia. 
At  the  margins  of  the  hypophyseal  cleft  the  cells  of  the  pars  inter- 
media are  grouped  so  that  a  distinct  mass  of  gland-like  tubules  is 
formed  (Fig.  2).  The  transition  between  the  pars  intermedia  and 
the  anterior  lobe  at  the  margin  of  the  cleft  is  quite  abrupt,  but  the 
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anatomical  relations  are  such  that  tissue  with  the  histological  char- 
acteristics of  the  pars  intermedia  remains  attached  to  the  anterior 
lobe  in  the  process  of  separation  usually  employed.     The  cells  of 


Fig.  2. — Section  through  the  hypophysis  at  margin  of  the  clefti  showing  the  pars  inter- 
media and  zone  of  transition  between  it  and  the  anterior  lobe.  The  cleft  is  bounded  at  the 
.sides  and  to  the  front  by  the  pars  intermedia.  The  entire  anterior  boundary  of  the  cleft  is 
formed  by  cells  which  resemble  more  closely  histologically  those  of  the  pars  intermedia  than 
those  of  the  anterior  lobe.  Groups  of  cells  belonging  to  the  pars  intermedia  remain  attached 
to  the  anterior  lobe  at  the  margin  of  the  cleft  after  separation  of  the  posterior  lobe:  A,  pars 
intermedia;  B,  cleft;  C,  group  of  cells  belonging  to  pars  intermedia  at  margin  of  the  cleft; 
D,  anterior  lobe  containing  a  few  dark  granule  cells.       Magnification   HO  diameters. 

the  anterior  lobe  adjacent  to  the  cleft  have  many  of  the  histological 
characteristics  of  those  of  the  ei)itheliiim  co\ering  the  posterior 
lobe,  and  we  beliexc  that  the  form  and  staining  i)ro])erties  of  these 
cells  suggest  that  they  may  belong  to  the  pars  intermedia,  and  that 
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the  hypophyseal  cleft  lies  within  the  pars  intermedia,  rather  than 
between  it  and  the  anterior  lobe. 

In  the  method  usually  employed  in  separating  the  two  lobes  of  the 
hypophysis,  masses  of  cells  belonging  to  the  pars  intermedia  remain 
attached  to  the  anterior  lobe  at  the  margins  of  the  cleft,  and  a 
fringe  of  tissue  with  all  the  physical  properties  of  the  pars  inter- 
media can  often  be  removed  from  the  margins  of  the  lobe.  This 
tissue  contains  none  of  the  elements  of  the  pars  nervosa,  and  there- 
fore represents  the  pars  intermedia  in  its  purest  form. 

We  have  examined  the  effects  of  intravenous  injections  of  the 
following  extracts  with  the  view  of  determining  the  origin  and  mode 
of  secretion  of  the  different  substances  acting  on  blood  pressure. 

1.  Extracts  of  the  entire  anterior  lobe. 

2.  Extracts  of  the  part  of  the  anterior  lobe  away  from  the  hypo- 
physeal cleft. 

3.  Extracts  of  the  part  of  the  anterior  lobe  immediately  adjacent 
to  the  cleft. 

4.  Extracts  of  the  entire  posterior  lobe. 

5.  Extracts  of  the  pars  intermedia. 

6.  Extracts  of  the  fringe  of  the  pars  intermedia  which  frequently 
remains  attached  to  the  anterior  lobe  at  the  margins  of  the  cleft 
after  separation  of  the  lobes. 

7.  Extracts  of  the  pars  nervosa  entirely  freed  of  the  pars  inter- 
media. 

8.  Extracts  of  the  stalk  uniting  the  infundibulum  to  the  floor 
of  the  third  ventricle. 

9.  Contents  of  cysts  in  the  pars  intermedia  and  the  thick  colloid 
removed  from  the  cleft. 

The  material  which  we  worked  was  obtained  fresh  from  Armour 
&  Co.  The  cattle  were  killed  in  the  forenoon  and  the  hypophyses 
were  removed,  packed  in  ice,  and  taken  immediately  to  the  labora- 
tory. This  w^as  done  to  avoid  the  possibility  of  error  due  to  putre- 
factive changes,  for  Schafer  and  Herring  state  that  any  active 
properties  in  the  anterior  lobe  are  due  to  postmortem  changes. 

The  amount  of  fresh  gland  substance  to  be  used  was  weighed  and 
then  cut  into  small  pieces,  which  were  mixed  with  white  sand  and 
thoroughly  ground  into  a  fine  pulp  in  a  mortar.    Normal  salt  was 
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then  added  to  the  mixture  to  make  the  solution.  The  sand  and  tis- 
sue particles  were  removed  by  sedimentation  or  filtration.  In  some 
instances  the  glands  were  extracted  with  acidulated  water,  the 
solution  being  neutralized.  In  many  cases  the  extracts  were  made 
from  glands  cut  into  fine  pieces,  which  were  dried  in  a  hot-air  blast 
or  a  thermostat.  The  glands  were  dried  to  avoid  putrefactive 
changes.  The  dried  material  was  extracted  either  with  normal 
solution  or  with  alcohol  to  remove  the  depressor  substance;  and 
the  residue,  from  which  the  alcohol  had  been  removed  by  evapora- 
tion, was  then  extracted  with  normal  salt  solution. 

Dogs  weighing  0  to  10  kilos  were  used.  The  injections  were  made 
into  the  femoral  vein,  the  blood  pressure  tracings  being  taken  with 
a  mercury  manometer  connected  with  a  carotid  cannula.  In  all 
about  sixty  dogs  were  injected.  The  animals  were  thoroughly 
etherized.  Any  changes  in  blood  pressure  which  might  possibly 
be  due  to  anesthesia  were  carefully  excluded.  While  many  animals 
received  several  injections,  only  the  results  of  the  primary  injection 
were  recorded,  as  Howell  has  shown  that  when  two  injections  are 
made  with  but  a  short  interval  between,  the  effect  of  the  second  is 
much  less  intense.  The  amount  of  gland  used  and  the  exact 
changes  in  pressure  are  recorded  in  the  tables. 

EFFECTS    OF    EXTRACTS    OF   THE    ENTIRE    ANTERIOR   LOBE. 

Saline  extracts  of  the  fresh  anterior  lobe,  boiled  extracts,  and 
extracts  from  dried  portions  of  the  gland  were  employed.  Follow- 
ing the  injection  there  was  usually  an  immediate  fall  in  pressure. 
This  fall  in  many  cases  was  followed  by  a  rise.  Two  readings  were 
taken,  one  immediately  after  the  injection  and  one  at  the  time  of 
the  maximum  rise,  usually  within  two  minutes  after  the  injection. 

Nine  animals  received  injections  of  fresh  unboiled  preparations 
of  the  entire  anterior  lobe.  In  two  of  these  animals  the  blood 
pressure  after  the  fall  did  not  return  to  the  level  existing  before  it. 
In  three  of  the  animals  the  pressure  mounted  considerablj'  above 
the  level  existing  before  the  primary  fall — 15,  32,  and  58  mm. 
respectively.  This  increase  continued  for  several  minutes,  the 
pressure  gradually  returning  to  the  primary  level.    In  some  instances 
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considerable  bradycardia  was  noted  during  the  rise.  This  rise  was 
not,  however,  necessarily  associated  with  slowing  of  the  pulse. 
In  the  animal  that  succumbed  to  the  injection  there  was  marked 
slowing  of  the  pulse,  the  heart  finally  stopping  while  the  respira- 
tions continued  quite  normally  for  more  than  a  minute.  When 
injections  were  repeated  at  intervals  of  two  or  three  minutes,  the 


Fig.  3. — Effect  of  intravenous  injections  of  0.17  gram  of  fresh  anterior  lobe  in  a  dog 
weighing  3  kilos. 

succeeding  falls  in  pressure  grew  less  after  each  injection,  the 
results  resembling  in  this  way  those  following  injections  of  the 
depressor  substance  of  the  posterior  lobe.  Characteristic  pressure 
curves  are  shown  in  Figs.  3  and  4. 

Two  animals  received  injections  of  0.68  and  1  gram  respectively 
of  a  boiled  extract  of  the  anterior  lobe.  As  in  the  preceding  experi- 
ments, there  was  a  temporary  fall  in  pressure,  succeeded  by  a  rise 
above  the  previous  level  of  12  and  14  mm.  respectively. 


1W#*WWWW/f'/^^^^ 


Fig.  4. — Injection  of  extract  made  from  2  grams  of  the  anterior  lobe.      In  most  instances  the 
primary  fall  in  pressure  was  greater  than  shown  here. 


Three  animals  received  injections  of  extracts  made  from  dried 
pieces  of  the  anterior  lobe.  In  two  of  the  animals  there  was  a 
primary  fall  followed  by  a  rise  of  from  10  to  IS  mm.  of  mercury. 
In  one  animal  the  rise  occurred  without  a  primary  fall. 

In  57  per  cent,  of  the  cases — fourteen  animals  being  used — there 
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was  an  ultimate  rise  in  blood  pressure  of  10  mm.  or  more.  In 
thirteen  of  the  animals  there  was  a  primary  fall.  A  rise  of  10  mm. 
is  very  slight,  but  after  injections  of  extracts  of  brain  (Fig.  5)  the 
rise  following  the  primary  fall  is  at  most  to  the  previous  level. 
In  a  few  of  the  animals  the  rise  in  pressure  was  so  decided  as  to 
leave  little  doubt  that  extracts  of  the  entire  anterior  lobe  may  give 
a  pressor  reaction.  The  depressor  substance,  however,  is  so  power- 
ful that  its  effect  predominates  in  most  cases.  When  an  animal 
received  repeated  injections  at  short  intervals  each  succeeding 
injection  caused  less  rise  and  less  fall  in  pressure,  until  finally  a 
dose  which  if  administered  at  the  beginning  would  have  killed 
the  animal  could  be  given  without  modifying  the  pressure  curve. 
Howell  first  called   attention  to  the  lessened  effect  of  repeated 


Fig.  5. — Blood-pressure  curve  after  injecting  a  saline  extract  made  from  0.5  gram 
of  fresh  ox  brain. 

injections,  referring  especially  to  the  pressor  substance.  Subsequent 
investigators  have  reported  that  the  effect  of  the  depressor  sub- 
stance is  not  lessened  by  repeated  injections.  All  of  our  results 
indicate  that  both  the  pressor  and  depressor  substances  behave  alike 
in  this  respect.  The  results  obtained  by  us  correspond  very  closely 
with  those  noted  by  Hamberger. 

The  presence  of  a  depressor  substance,  the  existence  of  which 
is  denied  by  Schafer  and  Herring,  can  be  demonstrated  almost  con- 
stantly in  fresh  glands  extracted  with  salt  solution.  It  has  the 
characteristics  of  the  depressor  substance  which  is  found  in  other 
tissues. 

It  was  thought  that  if  this  depressor  substance,  which  is  soluble 
in  alcohol — the  pressor  substance  is  not— could  be  removed,  a  more 
marked  and  constant  effect  might  be  elicited  by  extracts  of  the 
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anterior  lobe.  With  this  in  view,  the  fresh  anterior  lobe,  thoroughly 
washed  to  free  it  from  any  adherent  secretion  from  the  posterior 
lobe,  was  dried  by  exposure  to  the  hot-air  blast.  The  dried  gland 
was  thoroughly  powdered  and  extracted  with  alcohol,  the  insoluble 
residue  then  dried  and  extracted  with  normal  salt.  The  normal 
salt  extract  thus  obtained  should  be  free  of  the  depressor  substance. 


Fig.  6. — Dog  weighing  7  kilos  received  at  first  x  mark  0.5  c.c.  =  0.21  gram  of  dried  anterior 
lobe  with  depressor  substance  removed.  The  second  x  shows  the  effect  of  injecting  0.G3  gram 
of  the  same. 

A  solution  containing  the  extract  from  0.2  gram  of  the  dried  anterior 
lobe  prepared  in  this  way  gave  a  sharp  rise  in  pressure  without  a 
preliminary  fall,  the  rise  being  maintained  for  several  minutes  as 
indicated  in  Fig.  6.  A  second  injection  after  the  lapse  of  six  minutes 
gave  a  characteristic  rise.  The  curve  corresponds  quite  closely  to 
curves  from  extracts  of  the  pars  intermedia,  which  will  be  given 


Fig.  7. — The  first  x  indicates  an   injection  of  1  c.c.  =  4  gram  of  alcoholic  extract  of  posterior 
lobe,  representing  the  depressor  substance;   the  second  x,  4  c.c.  of  same. 

later.  The  alcoholic  extract  after  evaporation — the  residue  being 
dissolved  in  salt  solution  and  injected — gave  uniformly  a  fall  in 
pressure  without  a  subsequent  rise  (Fig.  7). 

As  that  portion  of  the  anterior  lobe  adjacent  to  the  cleft  resembles 
histologically  the  pars  intermedia  to  which  Herring  ascribes  on 
histological  grounds  the  secretion  of  the  pressor  substance,  the 
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narrow  strip  of  tissue  immediately  bounding  the  cleft  was  cut  away 
from  the  large  part  of  the  lobe  distal  to  the  cleft. 


Fig.  8. — Injection  of  2  c.c.  =  0.8  gram  of  anterior  portion  of  anterior  lobe  with  depressor 
substance  removed.  Injection  given  slowly,  the  crosses  marking  time  consumed  in  making 
the  injection. 

Extracts  were  made  from  both  of  these  divisions  of  the  lobe,  the 
depressor  substance  having  been  previously  removed  by  alcohol. 


Fig.  9. — The   first    x   indicates   injection  of   0.5   c.c.  =  0.2  gram  of  dried    posterior  portion  of 
anterior  lobe  with  depressor  substance  removed;  the  second  x,  1  c.c.  of  same. 

Extracts  of  the  portion  of  the  lobe  adjacent  to  the  cleft  gave  a 
decided  rise  in  blood  pressure.     Extracts  of  the  portion  distal  to 


Fig.  10. — Injection  of  2  c.c.  extract   from  epithelial   fringe  on    the  anterior    lobe  which 
histologically  i.s  pars  intermedia. 

the  cleft  either  gave  no  rise  at  all  or  a  slight  rather  continuous 
rise,  but  not  the  sharp  decided  rise  which  is  caused  by  the  pressor 
substance  (Figs.  <S  and  9). 

During  the  process  of  separation  of  the  anterior  from  the  posterior 
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lobe  a  fringe  of  tissue  with  all  the  physical  properties  of  the  pars 
intermedia  frequently  remains  attached  to  the  anterior  lobe  at  the 
margins  of  the  cleft.  An  extract  of  this  fringe  previously  extracted 
with  alcohol  gave  a  decided  pressor  reaction  (Fig.  10).  This 
demonstration  of  a  pressor  substance  in  the  anterior  lobe  confirms 
the  work  of  Hamburger  concerning  the  secondary  rise  after  the 
primary  fall  caused  by  the  injection  of  extracts  of  the  anterior  lobe 
and  Franchini's  results  with  Ehrmann's  test.  That  these  results 
have  not  been  noted  more  frequently  is  due,  we  believe,  to  the 
existence  of  a  depressor  substance  which  counteracts  the  pressor. 
The  pressor  substance  is  evidently  confined  to  the  part  of  the 
anterior  lobe  adjacent  to  the  cleft — in  that  part  containing  cells 
belonging  to  the  pars  intermedia. 

EFFECTS    OF   EXTRACTS    OF   THE    ENTIRE    POSTERIOR    LOBE. 

Nine  dogs  received  injections  of  extracts  of  the  entire  fresh  poste- 
rior lobe.  In  almost  every  instance  there  was  a  marked  fall  in  blood 
pressure  of  about  the  same  degree  as  has  been  noted  after  injections 
of  the  same  amount  of  the  anterior  lobe.  Following  the  fall  in 
pressure  there  was  a  gradual  rise,  which  in  55  per  cent,  of  the  cases 
exceeded  the  previous  level.  In  33f  per  cent,  of  the  animals  the 
blood  pressure  did  not  return  to  the  previous  level.  Very  marked 
slowing  and  irregularity  of  the  heart  occurred  in  most  cases.  Rarely 
was  there  any  disturbance  of  respiration,  although  decided  slowing 
was  noted  in  a  few  instances. 

When  we  compare  these  results  with  those  of  corresponding 
preparations  from  the  anterior  lobe,  we  find  that  33f  per  cent,  of 
the  animals  receiving  injections  of  the  anterior  lobe  reacted  by  a 
mean  rise  in  pressure  of  32  mm.,  while  55  per  cent,  of  the  animals 
receiving  extracts  of  the  entire  posterior  lobe  reacted  by  a  mean 
rise  in  pressure  of  29  mm.  The  failure  of  a  constant  pressor  effect 
renders  these  results  different  from  those  of  Howell  and  Schafer. 
Two  types  of  reaction  are  shown  in  Figs.  11  and  12. 

The  majority  of  tracings  from  extracts  of  the  posterior  lobe  show 
a  sudden  sharp  rise  in  pressure  immediately  after  the  injection, 
followed  by  a  sharp  fall;  the  first  effect  is  apparently  due  to  the 
action  of  the  pressor  substance,  but  this  is  almost  invariably  over- 
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come  by  the  depressor  substance.     This  primary   rise  was   not 
observed  after  injections  of  the  anterior  lobe. 


Fig.  11. — At  the  first  x,  an  injection  of  0.2  gram  fresh  posterior  lobe;  at  the  second  x,  a  second 
injection  of  0.4  gram.      During  the  primarj-  fall  a  slight  transitory  rise  is  noted. 

Three  injections  were  made  with  extracts  of  the  dried  posterior 
lobe.  The  primary  fall  in  pressure  was  much  less,  resembling  in  this 
respect  the  effects  of  injections  of  dried  preparations  of  the  anterior 
lobe.  Apparently  the  depressor  substance  is  partially  destroyed 
by  drying. 


Fig.  12. — At  x,  injection  of  0.5  gram  boiled  posterior  lobe.      Upper  curve  carotid;  lower  curve 
shows  slowing  of  respiration. 

Five  animals  received  injections  of  a  boiled  extract  made  from 
the  fresh  posterior  lobe.  Only  one  gave  evidence  of  a  pressor 
substance. 

EFFECTS    OF    EXTRACTS    OF   THE    PARS    IXTERMEDIA. 

The  pars  intermedia  in  the  ox  forms  a  distinct  layer  of  tissue 
which  may  be  cut  away  from  the  pars  nervosa,  if  care  is  exercised. 
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With  manicure  scissors  thin  pieces  of  yellowish  tissue  were  cut 
away  from  the  surface  of  the  posterior  lobe  bounding  the  hypo- 
physeal cleft.  Only  the  superficial  layers  were  removed,  with  the 
idea  of  keeping  away  from  the  subjacent  pars  nervosa,  which  can 
easily  be  recognized  by  its  white  or  reddish-white  color. 

In  some  instances  the  surface  of  the  pars  intermedia  was  scraped 
with  a  small  curette,  the  yellowish  fluid  filling  the  cup  of  the  curette 
being  dissolved  in  salt  solution,  to  which  it  gives  an  opalescent 
appearance. 


Fig.  13. — Injection  of  0.018  gram  dried  par.s  intermedia  with  depressor  substance  removed. 

The  thin  pieces  of  tissue  which  were  removed  from  the  sur- 
face of  the  pars  intermedia  were  dried,  and  in  the  later  experiments 
were  extracted  with  alcohol  before  the  saline  extracts  were  made, 
because  a  depressor  effect  similar  to  that  in  the  anterior  lobe  was 
observed  after  some  injections  of  the  saline  extract  without  previous 
extraction  with  alcohol  (Fig.  1.3).  A  mean  rise  of  22  mm.  occurred 
in  43  per  cent,  of  the  animals  after  injection  of  the  pars  intermedia. 
The  pressor  effect  caused  by  the  injection  of  extracts  of  the  purest 
form  of  the  pars  intermedia — the  fringe  adhering  to  the  anterior 
lobe  after  separation  of  the  two  lobes  of  the  gland — is  not  associated 
with  slowing  of  the  pulse. 

In  the  instances  in  which  the  surface  of  the  pars  intermedia  was 
curetted  and  the  material  removed  dissolved  in  relatively  large 
amounts  of  salt  solution  no  result  except  an  increase  in  the  ampli- 
tude of  the  pulse  wave  followed  the  injection.  After  evaporation 
of  the  salt  solution  and  washing  with  alcohol,  a  more  concentrated 
saline  solution  gave  a  typical  pressor  reaction. 
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EFFECTS    OF  EXTRACTS    OF   THE    PARS   NERVOSA. 

In  making  extracts  of  the  pars  nervosa,  the  yellow,  overlying 
pars  intermedia  was  cut  away,  and  in  order  to  be  sure  that  none  of 
it  remained,  considerable  portions  of  the  pars  nervosa  were  sacri- 
ficed.    As  some  of  the  material  covering  the  surface  of  the  pars 


Fig.  14. — Dog  6  kilos  received  0.9  gram  fresh  pars   nervosa  of  the  posterior  lobe.      Except  in 
this  single  instance  there  was  a  marked  secondary  fall  after  the  primary  rise. 

intermedia  adhered  to  the  scissors,  these  were  frequently  washed 
and  the  parts  of  the  gland  removed  were  hurriedly  washed  in  salt 
solution,  with  the  idea  of  removing  any  of  the  secretion  of  the  pars 
intermedia  that  might  have  adhered  to  the  surface  of  the  part  to  be 
used  for  injection. 


Fig.  1.5. — Injection  of   1  c.c.  Burroughs,  Wellcome   i  Co. 's  infundibular  extract,  equivalent  to 

0.2  gram.     Dog  7  kilos. 

Four  animals  received  injections  of  extracts  of  the  pars  nervosa. 
One-half  of  these  reacted  by  a  mean  rise  in  pressure  of  80  mm.  The 
rise  in  pressure  was  more  marked  than  that  following  the  injection 
of  extracts  of  the  pars  intermedia  (Fig.  14). 

Several  intravenous  injections  were  made  with  an  infundibular 
extract  put  on  the  market  by  Burroughs,  Wellcome  &  Co.,  under 
the  trade  name  of  Vaporole.  An  amount  equivalent  to  0.2  gram  of 
the  fresh  gland  produced  the  same  effect  as  fresh  posterior  lobe, 
/.  e.,  a  marked  fall  in  pressure  with  a  gradual  return  to  the  previous 
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level  or  somewhat  higher (  Fig.  15).    Occasionally  an  animal  reacted 
by  a  primary  rise  without  a  secondary  fall. 

EFFECTS  OF  INJECTIONS  OF  EXTRACTS  OF  THE  PARS  NERVOSA  AFTER 
EXTRACTION  WITH  ALCOHOL. 

An  attempt  was  made  to  remove  the  depressor  substance  of  the 
pars  nervosa  by  first  extracting  it  with  alcohol.  A  small  dose  of 
a  saline  extract  of  the  residue,  equivalent  to  0.2  gram  of  the  dried 
pars  nervosa,  gave  a  rise  in  pressure  without  a  preliminary  fall. 
If  the  dosage  were  increased  to  0.6  gram,  there  was  an  abrupt,  rapid 
rise  with  a  secondary  fall  to  the  level  at  which  the  experiment  was 
started  and  then  a  gradual  rise  to  the  same  or  a  higher  level,  as 
previously  noted  by  Howell.  The  secondary  rise  continued  for 
some  time. 

The  fall,  after  the  primary  rise,  is  not  observed  after  the  injection 
of  extracts  of  the  pars  intermedia  or  of  the  anterior  lobe.  The  fall 
in  pressure  is  coincident  with  marked  weakening  of  the  heart,  but 
not  necessarily  with  slowing.  Coincident  with  the  secondary  rise 
there  is  evidence  of  an  increased  systolic  output  with  very  decided 
slowing  of  the  pulse,  which  continues  for  several  minutes.  Atropine 
relieves  the  slowing.  The  substance  producing  this  fall — after  the 
primary  rise — is  insoluble  in  alcohol,  and  thus  differs  from  the  depres- 
sor substance  found  in  the  pars  intermedia  and  anterior  lobe,  and 
on  account  of  its  insolubility  in  alcohol  may  be  considered  specific 
in  character,  as  the  depressor  substance  normally  present  in  nervous 
tissue  can  be  removed  by  extracting  with  alcohol. 

With  the  pressor  substance  obtained  from  the  part  of  the  anterior 
lobe  adjacent  to  the  cleft  and  from  the  pars  intermedia  we  were  never 
able  to  obtain  such  a  powerful  effect  on  the  pulse  rate,  and  it  seems 
not  improbable  that  the  pars  nervosa  contains  a  specific  substance 
which  produces  it. 

It  is  evident  from  the  results  which  have  been  given  that  both  the 
pars  intermedia  and  pars  nervosa  contain  a  pressor  substance.  It 
is  highly  improbable  that  tissues  which  differ  so  markedly  histologi- 
cally should  secrete  the  same  pressor  substance.  We  believe  that 
the  pressor  substance  is  secreted  by  the  pars  intermedia.  It  exerts 
its, effect,  however,  without  coming  into  contact  with  the  pars 
nervosa,  and  does  not  need  to  be  activated,  as  suggested  by  Cushing. 
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We  do  not  believe  that  one  can  say  whether  the  pressor  substance 
passes  into  the  pars  nervosa  by  way  of  the  blood  stream  or  the 
hyaline  bodies.  The  latter  do  not  form  a  striking  picture  in  the 
histology  of  the  ox  hypophysis,  and  besides,  we  shall  later  adduce 
e^'idence  which  we  believe  will  show  that  these  pressor  substances 
do  not  pass  by  way  of  the  stalk  into  the  third  ventricle. 

EFFECTS    OF    INJECTIONS    OF    EXTRACTS    OF    THE    STALK. 

If  the  hyaline  bodies  which  Herring  believes  contain  the  pressor 
substance  pass  into  the  third  ventricle,  where  they  become  mixed 
with  the  cerebrospinal  fluid,  we  believe  that  the  pressor  reaction 
should  be  obtained  from  extracts  of  the  stalk  through  which  these 
bodies  must  pass  to  reach  the  third  ventricle.  Gushing  and  Goettsch 
have  recently  called  attention  to  the  presence  in  the  cerebrospinal 
fluid  of  a  substance  which  gives  the  same  pressor  reaction  as  extracts 
of  the  posterior  lobe,  indicating  that  the  active  principle  of  the 
posterior  lobe  is  actually  secreted  into  the  ventricular  cavity. 

Four  dogs  each  received  0.3  gm.  of  the  fresh  stalk  extracted  in 
salt  solution,  the  amount  of  solution  injected  varying  from  4  to 
10  c.c.  In  each  instance  there  was  an  immediate  fall  in  blood 
pressure  averaging  35  mm.  This  was  followed  by  a  gradual  rise  to 
the  previous  level,  but  never  above  it.  The  pulse  and  respiration 
were  unaffected  (Fig.  16).  The  results  resemble  those  obtained 
by  injecting  extracts  of  parenchymatous  organs. 

Several  experiments  Avere  made  with  extracts  of  stalks  which  were 
dried  and  extracted  in  alcohol,  the  residue  being  dissolved  in  salt 
solution.  When  the  depressor  substance  was  removed,  injections 
of  the  saline  had  no  effect  whatever. 

The  results  of  these  injections  were  carefully  watched  because  of 
the  importance  which  has  recently  l^een  attached  to  the  hyaline 
bodies  described  by  Herring  and  to  their  pecuhar  mode  of  secre- 
tion. As  previously  stated,  Gushing  and  Goettsch  have  attributed 
a  hypophyseal  origin  to  the  pressor  substance  in  the  cerebrospinal 
fluid,  and  state  that  it  is  obvious  from  the  distribution  of  the  hyaline 
that  the  infundibular  wall  must  be  as  active  as  the  pars  nervosa, 
for  it  often  contains  a  large  amount  of  hyaline. 

In  the  ox,  at  least,  there  is  a  distinct  break  in  the  path  of  secretjon 
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of  the  pressor  substance  from  the  pars  ner\'osa  to  the  ventricle,  and 
we  beHeve  this  to  be  a  strong  argument  against  Herring's  theory, 
which  is  based  on  histological  findings. 


Fig.  16. — Injection  of  extract  made  from  0.3  gram  of  the  fresh  stalk 

EFFECT    OF   THE    INJECTION   OF   THE    CONTENTS   OF   A    CYST    OF   THE 
PARS  INTERMEDIA  ANT)  OF  COLLOID. 

Considerable  fluid  of  a  light  straw  color  was  obtained  from  a  cyst 
in  the  pars  intermedia.  We  have  encountered  but  two  cysts  in 
over  1200  glands.     The  fluid  obtained  from  one  of  these  gave  a 


Fig    17. — Injection  of  contents  of  a  cyst  of  the  pars  intermedia  0.5  c.c. 

decided  pressor  effect,  as  shown  in  Fig.  17.    In  examining  contents 
of  cysts  of  the  pars  intermedia  we  should  keep  in  mind  the  possi- 


FiG.  18. — The  effect  on  blood  pressure  of  injecting  an  extract  from  the  colloid  found 

in  the  cleft. 

bility  of  cysts  developing  from  inclusions  of  craniopharyngeal  duct 
epithelium,  the  contents  of  which  should  not  be  active.  One  of  the 
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most  typical  pressor  effects  that  we  have  seen  followed  the  injection 
of  fluid  removed  from  one  of  the  two  cysts  which  we  have  encoun- 
tered. As  we  were  dependent  on  small  pieces  of  colloid,  the  amount 
available  for  injection  in  any  single  instance  was  small,  never  more 
than  three  pieces  at  a  time,  one-fourth  the  size  and  about  the  thick- 
ness of  the  little  finger  nail.  In  all,  four  dogs  were  injected  with 
solutions  of  colloid.  The  effect  on  the  blood  pressure  is  shown  in 
Fig.  18.  The  increase  in  pressure  averaged  15.5  mm.  and  was  main- 
tained for  some  time.    The  respiration  and  pulse  were  unaffected. 

CONCLUSIONS. 

1.  Extracts  of  the  pars  intermedia  ( Korkschicht,  Epithelsaum) 
when  injected  intravenously  cause  a  decided  rise  in  blood  pressure. 
The  extract  does  not  need  to  come  in  contact  with  the  pars  nervosa 
to  become  active. 

2.  Extracts  of  the  pars  nervosa  also  give  a  pressor  effect.  The 
primary  rise  is  followed  by  a  fall,  which  is  succeeded  by  a  rise  asso- 
ciated with  a  marked  slowing  of  the  pulse. 

3.  Extracts  of  the  anterior  lobe  give  a  primary  fall,  which  is 
followed  in  the  majority  of  instances  by  a  secondary  rise  in  pressure 
above  the  level  existing  at  the  beginning  of  the  experiment.  These 
results  confirm  Hamburger's  findings.  The  pressor  substance  is 
confined  to  that  part  of  the  anterior  lobe  bounding  the  cleft  which 
contains  groups  of  cells  belonging  to  the  pars  intermedia.  Ehr- 
mann's test  elicited  by  Franchini  with  extracts  of  the  anterior 
lobe  is  explained  in  the  same  way. 

4.  The  content  of  a  cyst  of  the  pars  intermedia  gave  a  decided 
pressor  effect. 

5.  A  depressor  substance,  soluble  in  alcohol,  is  found  in  the 
anterior  lobe  and  the  pars  intermedia. 

6.  It  is  not  probable  that  two  structures  differing  so  much  histo- 
logically as  the  pars  intermedia  and  the  pars  nervosa  would  secrete 
a  substance  having  the  same  efi'ect  on  blood  pressure.  We  believe 
that  the  pressor  substance  is  secreted  by  the  pars  intermedia,  and 
that  it  then  passes  into  the  pars  nervosa.  Whether  it  passes  by 
way  of  the  blood  or  the  hyaline  bodies  we  cannot  say.  The  latter, 
however,  do  not  form  a  striking  feature  in  the  histology  of  the 
hypophysis. 
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7.  We  have  never  been  able  to  obtain  any  pressor  effect  from 
extracts  of  the  hypophyseal  stalk.  If  the  hyaline  bodies  pass 
throui^h  this  and  represent  the  pressor  substance,  we  believe  that 
we  should  be  able  to  elicit  a  pressor  reaction  with  extracts  of  the 
stalk.  In  the  ox,  at  least,  there  is  a  distinct  break  in  the  paths  of 
secretion  between  the  pars  nervosa  and  the  ventricular  cavity. 

Effects  on  Blood    Pressure   of  Injections   of   Extracts    of   Various 
Portions  of  the  Hypophysis. 


Amount 
of  fresh 
gland. 
Part  of  gland  used.  gm. 

Entire  anterior  lobe 0.30 

Entire  anterior  lobe 0.40 

Entire  anterior  lobe 0.40 

Entire  anterior  lobe 0.17 

Entire  anterior  lobe 1 .  50 

Entire  anterior  lobe 1 .  00 

Entire  anterior  lobe 1 .  00 

Entire  anterior  lobe 0 .  50 

Entire  anterior  lobe 0 .  30 

Entire  posterior  lobe,  fresh  .0.30 

Entire  posterior  lobe,  fresh     .  .      0 .  30 

Entire  posterior  lobe,  fresh     .  .0.40 

Entire  posterior  lobe,  fresh     .  .0.30 

Entire  posterior  lobe,  fresh     .  .0.30 

Entire  posterior  lobe,  fresh     .  .  1.00 

Entire  posterior  lobe,  fresh  .0.60 

Entire  posterior  lobe,  fresh  .0.20 

Entire  posterior  lobe,  fresh     .  .  0.20 

Dried  posterior  lobe 0 .  50 

Dried  posterior  lobe 0 .  50 

Dried  posterior  lobe 0 .  20 

Boiled  extract  of  posterior  lobe   .  0.25 

Boiled  extract  of  posterior  lobe   .  0.15 

Boiled  extract  of  posterior  lobe   .      .  0 .  30 

Boiled  extract  of  posterior  lobe   .      .  0.45 

Boiled  extract  of  posterior  lobe   .  0.45 

Pars  intermedia 0.20 

Pars  intermedia 0.15 

Pars  intermedia 0.45 

Pars  intermedia 0 .  25 

Pars  intermedia 1.00 

Pars  intermedia 0.10 

Pars  intermedia 0 .  25 

Pars  nervosa 1 .  60 

Pars  nervosa 0.45 

Pars  nervosa 0.50 

Pars  nervosa 0.90 

Colloid ? 

Colloid ? 

Colloid ? 

Colloid ? 


Blood  Pressure 

Quantitv 

Imme- 

After 1 

of  fluid. 

Before  In- 

diately 

to  2 

c.c. 

jecting. 

after. 

minutes. 

10.0 

110 

98 

110 

10.0 

140 

36 

88 

10.0 

175 

20 

0 

2.0 

72 

42 

70 

1.5 

142 

130 

200 

1.0 

110 

110 

110 

2.0 

116 

96 

148 

1.5 

100 

92 

116 

2.0 

140 

140 

140 

10.0 

110 

60 

100 

7.0 

90 

44 

74 

10.0 

128 

38 

138 

1.0 

130 

90 

180 

1.0 

70 

58 

100 

2.0 

134 

76 

160 

2.0 

144 

50 

100 

2.0 

104 

46 

134 

2.0 

140 

46 

140 

1.0 

142 

138 

142 

1.0 

60 

50 

100 

1.0 

140 

120 

160 

0.5 

116 

136 

118 

2.0 

120 

50 

120 

1.0 

100 

84 

114 

1.5 

134 

40 

0 

3.0 

92 

48 

80 

2.0 

SO 

66 

86 

2.0 

108 

120 

108 

3.0 

152 

170 

148 

2.0 

92 

80 

114 

3.0 

130 

50 

164 

2.0 

120 

86 

108 

2.0 

126 

76 

150 

S.O 

144 

90 

85 

10.0 

156 

84 

130 

10.0 

140 

60 

160 

3.0 

100 

130 

140 

4.0 

110 

122 

0.5 

118 

148 

3.0 

98 

110 

2.0 

160 

168 
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ELEPHANTIASIS  XOX-PARASITICA. 


Bi-  W.  OILMAN  THOMPSON,  M.D., 

NEW    YORK. 


The  following  cases  of  elephantiasis  nostras  are  of  interest  on 
account  of  their  obscure  origin,  long  duration,  and  extensive 
development,  as  well  as  on  account  of  the  comparative  rarity  of 
the  disease  in  this  country: 

Case  I. — The  patient  was  a  woman,  aged  twenty-six  years,  who  was  for 
two  years  under  my  observation  in  Bellevue  Hospital,  having  had  marked 
enlargement  of  the  left  leg  for  two  and  one-haK  years  previously.  When 
first  seen  the  patient's  general  health  was  good  and  the  phj'sical  examina- 
tion, apart  from  the  elephantiasis,  was  normal.  Frequent  blood  examina- 
tions made  both  by  day  and  night  revealed  no  filaria.  A  typical  blood 
count  gave  the  following  proportions:  Red  cells,  4,376,000;  leukocytes, 
16,000;  poljTiuclear  ceUs,  56  per  cent.;  large  mononuclears,  13  per  cent.; 
transitionals,  14  per  cent.;  IjTiiphocj'tes,  15  per  cent.;  eosinophiles,  2  per 
cent. 

When  first  examined,  the  entire  left  lower  Umb  was  about  one-tliird 
greater  in  circumference  than  the  right.  The  skin  was  edematous,  rough, 
harsh,  hairless,  and  here  and  there  raised  into  irregular  folds.  While  in 
hospital  many  attacks  of  acute  IjTnphangitis  occurred,  consisting  of  moder- 
ate fever  (100°  to  101°  F.),  pains  and  burning  sensations  in  the  leg,  mcrease 
in  swelling,  the  formation  of  blebs,  and  the  discharge  of  considerable 
limpid  opaque  alkaline  seriun,  containing  many  leukocytes.  Such  attacks 
lasted  from  a  few  days  to  several  weeks.  The  hypertrophy  of  the  skin 
finally  extended  over  the  pubes,  the  left  lower  quadrant  of  the  abdomen 
and  the  vulva.  Nothing  in  the  early  history  of  the  patient  threw  anj' 
light  upon  the  original  cause  of  the  disease.  She  had  always  lived  in  tlfis 
countrj-.  In  early  life  she  had  had  malarial  fever,  and  during  the  final 
six  months  in  hospital  she  acciuired  pulmonary  tuberculosis,  which  advanced 
very  rapidly  and  caused  her  death. 

Case  IL — A  laboring  man,  aged  forty-three  years,  who  for  eight  j'ears 
had  had  elephantiasis  of  the  left  leg.    He  could  assign  no  cause  for  the 
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onset  of  the  disease;  he  had  always  lived  in  the  United  Stales,  and  he 
entered  Bellevue  Hospital  for  some  minor  ailment,  not  connected  with  the 
local  disease.  The  left  lower  limb  was  enlarged  to  considerably  moie  than 
double  the  size  of  the  right  one,  and  the  skin  Avas  very  tough  and  leathery, 
hairless,  and  from  the  knee  to  the  dorsum  of  the  foot  it  was  coarselj'  cor- 
rugated, showing  numerous  blebs  and  some  small  patches  of  pigmentation. 
Urine  and  blood  examinations  were  nonnal.    The  patient  was  seen  before 


Fig    1. —  Case  I,  showing  elephantiasis  of  tlie  left  leg. 

the  discovery  of  the  .r-rays,  but  there  was  no  evidence  of  periosteal  involve- 
ment. Xo  i)ain  was  complained  of,  and  the  man  could  walk  in  a  clumsy 
manner.  His  general  health  was  unimpaired.  The  hyjierplasia  of  the  skin 
extendetl  to  that  of  the  jKMiis  and  .scrotum,  and  for  some  distance  above 
th(>  left  thigh  enlarged  lynii)]Kitic  vessels  could  be  made  out.  From  time 
to  time  there  was  considerable  lymphorrliea,  especially  from  the  leg  below 
the  knee. 
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Case  III. — A  luau,  aged  thirty-three  years,  who  had  always  lived 
in  New  York.  His  employment  was  that  of  a  book-keeper.  No  definite 
etiology  of  any  kind  was  discoverable  in  explanation  of  the  swelling  of 
the  right  leg  of  which  he  complained,  which  began  in  childhood  and  had 
lasted  continuously  for  twenty-three  years.  In  connection  with  its  appear- 
ance he  had  repeated  attacks  of  some  sort  of  intermittent  fever,  lasting 
sometimes  for  a  fortnight.  In  each  successive  attack  the  leg  would  become 
inflaiiied  and  more  and  more  swollen.  About  eighteen  months  before  he 
was  admitted  to  Bellevue  Hospital  he  had  another  attack  of  acute  lym- 


FiG.  2. — Case  II,  showing  elephantiasis  of  the  left  leg 


phangitis,  with  chill'^,  fever  (104°  F.),  and  much  pain  in  the  leg,  which 
became  so  swollen  that  for  a  time  he  was  unable  to  walk.  The  general 
physical  examination  of  the  patient  revealed  nothing  abnormal.  Blood 
examinations  were  repeatedly  made  both  bj^  day  and  night,  but  no  evidence 
of  malaria  or  filariasis  was  found.  There  was  slight  secondary  anemia, 
and  the  differential  count  was  normal,  excepting  a  rather  high  eosinophile 
ratio — 5  per  cent.  The  urine  was  normal.  The  entire  left  lower  limb  was 
greatly  enlarged,  the  skin  was  harsh,  leathery,  and  relatively  hairless. 
Over  the  ankle  and  foot,  it  presented  rough  folds.    The  skin  of  the  penis 


148 


THOMPSON:   ELEPHANTIASIS    N()N-PARASITICA 


and  scrotum  became  markedly  hj'pertrophic  and  hairless  a  year  before  the 
patient  was  first  seen.  A  piece  of  skin  was  excised  from  one  of  the  toes 
and  examined  by  Prof.  James  Ewing,  whose  report  on  the  microscopic 
findings  follows: 


Fig.  3. — Case  III,  showing  elephant ia.sis  of  tlie  right  leg. 


"The  ]Malpighian  laj^er  is  rather  thick,  but  practically  normal  in  struc- 
ture. There  is  a  somewhat  excessive  laj'er  of  cuticle.  The  derma  shows  a 
diffuse  increase  in  white  fibrous  tissue,  which  is  further  evidenced  by  exten- 
sive chronic  edema.  There  is  moderate  increase  in  the  small  bloodvessels 
of  the  derma,  and  all  of  these  are  sheathed  by  edematous  tissue,  containing 
many  lymphocytes.  The  lymjih  sjjaces  accompanying  the  bloodvessels 
are  uniformly  rather  widely  dilated  and  empty.  Many  venules  are  \\idely 
dilated  and  walled  by  fibrous  or  fibromuscular  tissue.  The  hair  follicles 
are  scantj'^  and  the  connective  tissue  is  much  sclerosed  with  atrojihy  of  the 
follicles.     The  sweat  glands  show  a  marked  graile  of  hypertroi)hy  and  hj'per- 
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Fig.  4  —Case  III.  section  of  skin  of  foot.     (Ewing.) 


Fig    5. — Case  III,  section  of  skin  of  foot.     (Ewir.g  ) 
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plasia.  Many  of  the  new  alveoli  are  dilated  and  contain  inspissated  excre- 
tion. The  cells  lining  many  of  the  alveoli  are  higher  than  normal.  The 
glands  lie  in  areas  of  fat  tissue  showing  chronic  edema  and  some  mucous 
degeneration.  In  these  areas  there  are  some  new  capillaries  and  round 
cells.  All  of  these  changes,  except  the  alterations  in  the  sweat  glands, 
may  be  referred  to  the  initial  chronic  venous  and  lymphatic  congestion, 
leading  to  chronic  productive  inflammation.     The  changes  in  the  sweat 


KiG.  6. — Case  IV,  showini;  elephantia.si.s  of  loft  hand  and  arm. 


glands  might  bo  referred  to  functional  overactivity  and  chronic  iiiHain- 
mation.  Svunmary:  hyperkeratosis:  thickening  of  Mal])igliian  layer:  dila- 
tation of  lymi)hatic  vessels  and  bloodvessels;  hyportroi)hy  of  sweat  glands: 
increase  of  connective  tissue:  nuicinous  degeneration  of  fat  ti.ssue;  atrophy 
of  hair  follicles." 

A  radiograph  .-liowcd  ikhhkiI  bones  in  tlio  leg.     The  wound  maile  by 
exci.sion  of  the  skin  was  \erv  slow  in  healinii  and  discharged  considerable 
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lymph.  From  time  to  time  herpetic  vesicles  appeared  on  the  penis,  and 
foreskin,  and  between  the  toes.  There  was  no  acute  exacerbation  while  the 
patient  was  under  observation. 

Case  IV. — This  patient  was  l^rought  to  me  for  diagnosis  from  the  Pres- 
byterian Hospital  Dispensary  by  Dr.  Howard  C.  Williams,  Chief  of  the 
Surgical  Staff,  to  whom  I  am  indebted  for  permission  to  include  it  with 
the  others. 

The  patient,  a  married  woman,  aged  thirty-eight  years,  presented  marked 
enlargement  of  the  entire  left  hand  and  arm  to  the  shoulder.  The  skin  was 
pale,  coarse,  slightly  roughened,  and  leathery  to  the  touch;  the  edema  did 
not  pit  upon  pressure.  There  was  no  pain  and  no  impairment  of  motion 
except  that  naturally  arising  from  clumsiness.  Apart  from  the  swelling  of 
the  limb,  the  condition  and  health  of  the  patient  appeared  in  all  respects 
normal.  Although  a  native  of  Germany,  she  had  lived  for  twenty  years 
in  the  United  States  and  had  never  been  in  the  tropics.  Her  habits  were 
good,  and  there  was  no  evidence  of  lues.  The  woman  had  had  one  child 
and  one  miscarriage.  No  diseases  of  childhood  were  recalled,  and  the  only 
illness  was  a  single  attack  of  "rheumatism,"  occurring  three  j^ears  prior 
to  examination.  There  was  no  history  of  trauma  or  of  infection  of  the  hand 
in  which  the  disease  began  as  a  painless  subacute  sweUing  in  December, 
1909,  about  a  year  before  the  patient  was  first  seen.  The  swelling  pro- 
gressed for  six  weeks,  extending  up  the  arm  to  the  shoulder,  and  has  since 
remained  stationary  despite  varied  treatments.  The  average  increase  in 
size  of  the  left  arm  and  forearm  above  the  right  was  2  cm.  A  radiograph 
showed  the  bones  of  the  arm  to  be  normal.  The  patient  complained  only 
of  clumsiness  in  the  arm,  with  fatigue  on  using  it  in  housework.  I  requested 
Dr.  Walter  L.  Xiles  to  make  blood  examinations  both  by  day  and  night. 
Xo  filaria  were  found,  and  the  detailed  blood  count  follows:  Red  cells, 
5,200,000;  leukocytes,  7800;  polynuclears,  59  per  cent.;  lymphocytes,  28 
per  cent.;  large  mononuclears,  7  per  cent.;  transitionals,  3  per  cent.;  eosino- 
philes,  3  per  cent. 

The  four  cases  abo\-e  reported  possessed  no  history  of  any  disease, 
injury,  or  condition  which  might  conceivably  have  given  origin  to 
the  lymphangitis.  ^Moreover,  in  the  three  cases  in  which  definite 
history  was  obtained  of  recurrent  acute  exacerbations  with  fever, 
advance  in  the  swelling  of  the  limbs,  etc.,  there  was  no  discoverable 
exciting  cause  for  such  recurrences.  While  it  is  true  that  the 
embryonic  filaria  is  not  often  to  be  demonstrated  in  the  blood  of 
patients  having  elephantiasis  arabum  (]\Ianson),  none  of  the  four 
patients  had  ever  left  the  United  States,  repeated  careful  search  in 
each  one  failed  to  afford  any  evidence  of  a  parasitic  origin  of  the 
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disease,  the  urine  was  never  milky,  and  eosinophilia  was  absent. 
The  other  various  causative  factors  to  which  elephantiasis  so  often 
has  been  referred  were  all  also  lacking  in  thess  cases,  such  as  poly- 
neuritis, phlebitis,  repeated  erysipelas  attacks,  anemia,  cachexia, 
chronic  cellulitis,  trophoneurosis,  and  mechanical  obstruction. 

Far  from  being  anemic  or  cachectic,  the  patients  were  well  and 
as  active  as  the  clumsiness  of  the,  limb  affected  permittsd.  Vascular 
supply  appeared  normal;  there  was  no  evidence  of  vasomotor 
disturbance  or  of  abnormal  nerve  irritation.  I  have  had  under 
observation  many  cases  of  post  typhoidal  or  other  types  of  chronic 
thrombophlebitis,  in  which,  for  a  dozen  or  more  years  there  has  been 
edema  of  one  or  both  legs,  but  I  have  never  seen  elephantiasis 
develop  in  such  cases,  which,  of  course,  are  very  common.  In  these 
cases  the  edema,  unlike  that  of  elephantiasis,  remains  soft,  it  varies 
in  intensity  (depending  much  upon  position),  the  skin  remains 
practically  normal,  and  shows  none  of  the  histological  changes  of 
elephantiasis,  and  the  recurrent  inflammatory  febrile  exacerbations 
which  characterize  elephantiasis  are  not  present.  It  therefore 
may  be  affirmed  that  chronic  serous  edema  of  blood-vascular  origin 
rarely,  if  ever,  causes  the  manifold  cutaneous  changes  of  elephan- 
tiasis. Moreover,  Cohnheim  long  ago  showed  that  obstructive  or 
experimental  lymph  stasis  does  not  alone  produce  edema,  if  the 
lymph  is  normal  and  the  venous  return  is  unimpaired,  and  Unna 
denied  that  lymph  stasis  alone  may  be  a  cause  of  lymphangiectasis. 
If  not  an  antecedent,  however,  it  certainly  clinically  appears  very 
early  in  the  disease,  as  pointed  out  by  George  C.  Shattuck  in  a 
careful  review  of  the  "Etiology  of  Elephantiasis"  {Boston  Med. 
and  Surg.  Jour.,  1910,  Xo.  19).  The  earlier  writers  upon  this 
topic,  such  as  Busey,  argued  that  lymphatic  obstruction,  lymph- 
angiectasis and  edema  of  lymphatic  origin  have  multiple  causes, 
such  as  defects  (congenital  or  acquired)  in  the  Ij'mph  vessels, 
small  thromboses,  overdistention,  with  loss  of  elasticity  of  their 
walls,  etc.  While  this  may  be  true,  it  is  a  curious  fact  that  the 
lymj)hatic  hyperplasia  of  elephantiasis  is  so  rare  an  occurrence 
where  the  factors  above  mentioned  are  present.  Moreover,  if  due 
to  any  general  conditions,  it  is  difficult  to  explain  why  the  most 
advanced  cases  of  elephantiasis  nostras,  as  met  with  in  this  country. 
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arc  usually  confined  to  one  limb.  The  filarial  elephantiasis,  on  the 
contrary,  is  occasionally  bilateral.  Even  when  venous  stasis  and 
general  bilateral  serous  edema  is  present,  due  to  chronic  endocar- 
ditis, elephantiasis  may  remain  unilateral,  as  in  a  remarkably 
interesting  case  pictured  by  T.  \Y.  Hastings  (Ainer.  Jour.  Med. 
Sci.,  September,  1906),  in  which  the  right  leg  from  knee  to  ankle 
showed  enormous  elephantiasis  and  a  cuff-like  folding  of  the  skin 
over  the  ankle,  while  the  left  leg  presented  merely  the  soft  edema 
of  a  general  anasarca.  The  skin  in  this  case  became  one  and  one- 
half  inches  thick,  and  there  was  marked  lymphorrhea. 

It  is  thus  a  very  puzzling  problem,  whether  a  primary  lymph 
stasis  or  lymph  edema  gives  rise,  through  irritation,  to  hyperplasia, 
or  whether  an  inflammatory  process  results  in  formation  of  thrombi 
and  lymphangiectasis,  with  subsequent  and  not  primary  edema. 
Many  arguments  have  been  advanced  in  favor  of  either  theory. 
In  many  of  the  cases  of  elephantiasis  nostras  the  onset  has  been 
gradual,  and  the  disease  may  have  lasted  so  many  years  that  the 
patient  has  forgotten,  or  perhaps  altogether  overlooked  some 
primary  inflammatory  process  which  failed  to  give  rise  to  much 
original  pain  or  swelling  in  the  limb,  yet  which  was  the  foundation 
of  a  progressive  hyperplasia  of  slow  but  constant  development. 
On  the  other  hand,  it  appears  certain  that  marked  lymphangiec- 
tasis may  occur  without  elephantiasis.  In  any  case  the  assumption, 
which  has  often  been  made,  of  the  existence  of  some  congenital 
defect  in  the  lymphatic  system  seems  reasonable,  especially  in 
view  of  the  well-known  types  of  elephantiasis  growths  of  sub- 
cutaneous connective  tissue,  associated  with  edema  and  observed 
as  congenital  deformities  (elephantiasis  lymphangiectodes). 

In  Case  III,  the  examination  of  the  skin  made  by  Dr.  Ewing 
showed,  in  addition  to  the  usual  chronic  inflammatory  changes, 
decided  hypertrophy  of  the  sweat  glands — a  unique  feature. 

None  of  the  patients  were  materially  benefited  by  treatment. 
Bandaging,  rest,  inunctions,  hydrotherapy,  and  massage  were  tried 
from  time  to  time  without  avail  in  staying  the  progress  of  the 
disease. 


154  DISCUSSION 

DISCUSSION. 

Dr.  George  C.  Shattuck:  I  read  last  spring,  before  the  Society  of 
Tropical  Medicine,  a  short  paper  on  the  etiology  of  elephantiasis.  The 
paper  was  based  on  the  literature  and  on  a  few  cases  which  I  had  studied 
myself.  The  conclusions  reached  were  that  none  of  the  theories  in  vogue 
for  the  etiology  of  elephantiasis  are  sufficient  wholly  to  explain  its  cause 
in  all  cases.  I  think  the  etiology  is  either  multiple  or  else  entirely  unkno\\Ti 
in  its  basic  principles.  I  believe  that  infection  plays  a  part  in  a  consider- 
able number  of  elephantiasis  cases,  and  I  beheve  that  chronic  stasis  is  an 
important  element  in  the  causation  of  this  disease.  Filaria  is  a  consider- 
able factor  in  tropical  climates,  but  cases  developing  in  temperate  climates 
are  not  essentially  different  from  those  developing  in  the  tropics.  There- 
fore it  seems  logical  to  believe  that  filaria  does  not  play  a  necessary  part 
in  elephantiasis.  I  believe  that  this  problem  will  remain  in  obscurity  until 
studied  in  regions  where  elephantiasis  develops  and  where  it  can  be  care- 
fully and  thoroughly  studied  in  the  early  stages.  I  tliink  another  waj' 
of  attacking  the  problem  would  be  from  the  standpoint  of  the  causes 
leading  to  the  formation  of  fibrous  tis.sue  and  chronic  edema. 

These  processes  go  hand  in  hand  in  elephantiasis.  If  we  understood 
chronic  edema,  if  then  we  understood  the  processes  which  produce  over- 
growth of  fibrous  tissue,  we  should  be  in  a  position  to  explain  elephantiasis. 

Dr.  Abraham  Jacobi:  I  would  like  to  ask  whether  it  is  always  easy  to 
find  filaria?    Can  some  one  answer  this? 

Dr.  W.  Oilman  Thompson:  It  is  very  difficult  to  find  the  parasites 
in  the  blood.     We  investigated  the  cases  carefully,  but  could  find  none. 


THE  PREVALENCE  ANT)  CONTROL  OF   VENEREAL 

DISEASES. 


By  GEORGE  M.  KOBER.  M.D. 

WASHINGTON,    D.    C. 


The  absence  of  reliable  statistics  in  venereal  diseases  in  civil 
life  is  very  much  to  be  deplored,  since  an  accurate  basis  of  facts 
lies  at  the  very  foundation  of  hygiene,  as  of  all  exact  sciences,  and 
in  order  to  stop  the  dissemination  of  germs  it  is  absolutely  neces- 
sary to  locate  the  sources  of  infection.  Our  present  mortality 
statistics  of  these  diseases  are  also  wofully  defective,  simply 
because  the  attending  physician  prefers  to  spare  the  feelings  of 
the  friends  of  the  deceased,  by  assigning  the  terminal  cause  of 
death,  which  will  be  found  in  an  endless  number  of  diseases,  and 
ignoring  the  primary  cause  altogether.  Compulsory  notification  is 
exacted  in  Denmark,  the  privacy  of  the  patient  being  safeguarded 
by  a  number.  According  to  Dr.  Parkinson,  the  city  of  Detroit 
has  placed  syphilis  and  gonorrhea  on  the  list  of  notifiable  diseases. 

The  ethical  objections  which  were  advanced  against  compulsory 
notification  in  tuberculosis  will  be  urged  with  even  greater  vehe- 
mence in  this  class  of  diseases.  All  these  objections,  however, 
fall  to  the  ground  when  the  public  understands  that  sexual  diseases 
are  a  menace  to  the  public  health,  and  the  records  of  the  health 
office  need  not  and  should  not  be  disclosed  except  to  public  officials. 
We  are  confident  that  education  will  create  sufficient  public  senti- 
ment in  favor  of  enlightened  preventive  measures;  in  the  mean- 
time, the  spirit  of  the  resolutions  adopted  at  the  Second  Literna- 
tional  Congress  on  Syphilis,  held  in  Berlin,  should  guide  us  in  the 
solution  of  the  problem,  viz.,  "The  public  must  be  taught  that 
instead  of  being  ashamed  of  these  diseases  and  not  fearing  them, 
it  need  not  be  ashamed  of,  but  must  fear  them." 
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ARMY    STATISTICS    INDICATIVE    OF    THE    PREVALENCE    OF    VENEREAL 
DISEASES   IN  DIFFERENT   COUNTRIES. 


While  we  have  no  rehable  statistics  of  venereal  diseases  in  civil 
life,  an  approximate  idea  may  be  gotten  by  a  study  of  army 
statistics  and  the  collective  investigations  of  a  fev  competent 
commissions. 

Lieut.-Col.  Jefferson  R.  Kean,  of  the  Medical  Department  of 
the  U.  S.  Army,  and  Surgeon  Charles  X.  Fiske,  U.  S.  Xavy,  have 
kindly  supplied  me  with  the  following  data: 

Admission  Rates  per  1000  of  Mean  Strength. 


Total 

Year. 

S>-philis. 

Chancroids. 

Gonorrhea. 

venereal 

United  States  Army 

1909 

30.45 

30.77 

135.77 

196.99 

United  States  Navy 

1909 

26.49 

28.23 

105.11 

160.40 

Japanese  Na\'j- 

1907 

139.75 

British  Navy 

1908 

37.46 

17.87 

67.16 

122.49 

British  Army 

1908 

35.1 

28.23 

40.7 

75.8 

Spanish  Army     . 

1907 

11.6 

27.84 

28.4 

67.8 

German  Xa\'y    . 

1908 

17.3 

9.5 

36.4 

63.2 

Russian  Army    . 

1907 

17.7 

12.2 

30.2 

60.1 

Austrian  Army 

1907 

16.0 

10.1 

28.1 

54.2 

Japanese  Army 

1907 

10.1 

10.4 

17.1 

37.6 

Belgian  Army 

1907 

6.2 

19.99 

26.1 

Dutch  Army 

1905 

4.6 

17.0 

21.6 

Prussian  Army   . 

1907 

4.4 

2.1 

12.2 

18.7 

Bavarian  Army 

1907 

3.3 

0.97 

10.9 

15.1 

It  is  a  lamentable  fact  that  the  United  States  and  Great  Britain, 
two  typical  Anglo-Saxon  nations,  should  lead  all  other  armies  in 
the  prevalence  of  sexual  diseases. 

We  do  not  believe  that  our  population  is  less  virtuous  than  that 
of  foreign  countries,  but  are  inclined  to  the  opinion  that  this  undue 
prevalence  is  largely,  if  not  entirely,  due  to  the  fact  that  the  senti- 
ment in  these  two  countries,  both  in  and  out  of  the  profession,  is 
strongly  against  recognizing  the  e\il,  and  therefore  it  has  not  been 
made  a  subject  of  popular  education.  As  a  result  of  criminal 
ignorance  and  neglect,  the  admission  rate  for  this  class  of  diseases 
in  the  United  States  Army  is  on  the  increase,  and  is  now  ten  times 
greater  than  in  countries  where  serious  attention  has  been  paid 
to  the  consideration  of  the  problem.     Surgeon  General  Uixey,  of 
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the  United  States  Xavy,  in  his  annual  report  for  1909,  tells  us 
that  during  1907  this  class  of  disease,  if  applied  solely  to  the  force 
afloat,  "would  have  operated  to  render  entirely  inactive  for  over 
a  month  three  battleships  with  a  complement  of  1000  officers  and 
men  each."  During  the  year  ending  December  31,  1908,  there 
were  treated  in  the  United  States  Army  11,113  cases  in  a  total  of 
72,441  men.  On  page  57  the  report  of  the  Surgeon  General  says: 
"Taking  all  the  venereal  diseases,  together  with  their  results,  this 
class  of  infections  continues  to  increase,  as  might  be  expected  of 
any  contagious  disease  against  which  the  sanitary  authorities  take 
no  measures  of  isolation  or  prevention." 

It  may  be  contended  that  "enlisted  men  of  the  Army  and  Navy 
are  not  representative  of  our  civil  population,"  but  let  us  not 
forget,  as  pointed  out  by  Surgeon  Fiske,  "that  the  mentality, 
general  morale,  and  station  of  the  enlisted  personnel  of  the  Xavy 
has  steadily  improved  during  the  past  ten  years,  the  years  of  great 
expansion  of  the  service;  .  .  .  that  the  source  of  supply  of 
our  15,000  first  enlistment  recruits  and  the  destination  of  a  similar 
number  of  men  discharged  each  year,  is  the  civil  population." 
The  truth  of  the  matter  is  that  the  enlisted  men  of  the  army  and 
navy  are  picked  men  and  free  from  such  diseases  upon  enlistment; 
the  majority  are  recruited  from  the  rural  districts,  and  in  point  of 
virtue  are  far  above  the  average  of  our  grades  of  society;  they  do 
not  contract  these  diseases  in  their  own  quarters,  but  in  the  surround- 
ing civil  communities,  just  as  they  would  contract  typhoid  fever  if 
that  disease  happened  to  be  unduly  prevalent  in  the  respective 
locality.  We  believe,  therefore,  that  our  Army  and  Xavy  statistics 
furnish  a  fairly  accurate  index  of  the  relati^'e  frequency  of  sexual 
diseases  among  the  celibate  male  population  in  this  country.  The 
statistical  inquiries  which  have  been  made  in  civil  life  reveal  the 
following  facts: 

The  statistics  collected  in  190S  by  the  President's  Homes  Com- 
mission show  that  out  of  274,611  patients  treated  in  the  city 
hospitals  of  Washington,  there  were  9869  syphilitic  affections, 
3643  cases  of  chancroids,  and  14,435  cases  of  gonorrheal  aft'ec- 
tions;  total  27,947  cases  of  sexual  diseases.  The  majority  of  the 
patients  treated   belonged  to  the   dependent   classes.     We  were 
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unable  to  secure  statistics  of  cases  treated  in  private  practice. 
Professor  Parkes,  of  England,  says:  "It  is  a  question  whether  a 
large  number  of  the  young  men  of  the  upper  and  middle  classes  do 
not  suffer  in  youth  from  some  form  of  venereal  disease.  In  the 
lower  classes  it  is  perhaps  equally  common." 

In  1901  a  committee  of  seven,  under  the  auspices  of  the  ^Medical 
Society  of  the  County  of  New  York,  made  an  investigation  into 
the  prevalence  of  venereal  diseases,  and  from  the  information 
received  from  private  physicians,  reports  of  the  hospitals  and  dis- 
pensaries, concluded  that  there  were  not  less  than  243,000  ca.ses  of 
venereal  diseases  treated  in  one  year  in  that  city.  During  the 
same  year  there  were  only  41,585  cases  of  other  infectious  or  com- 
municable diseases  reported  to  the  health  department,  viz.,  measles, 
12,570;  diphtheria,  11,001;  tuberculosis,  8877;  scarlet  fever,  7787; 
chickenpox,  99.  In  other  words,  the  morbidity  from  \-enereal  dis- 
eases was  nearly  six  times  greater  than  from  all  the  above-named 
infectious  diseases  combined. 

Dr.  Prince  A.  INIorrow,  of  New  York,  based  upon  a  large  personal 
experience  and  the  statistics  collected  in  that  city  and  in  Baltimore 
in  1907,  by  a  committee  on  Sanitary  and  ^Nloral  Prophylaxis,  says: 
"Assuming  that  our  population  is  more  virtuous  than  that  of 
Europe,  it  must  be  a  conservative  estimate  that  in  this  country 
the  morbidity  from  gonorrhea  would  represent  00  per  cent,  of  the 
adult  male  population,  and  that  of  syphilis  from  10  to  15  per  cent."- 


SYPHILIS. 

The  real  nature  of  syphilis  remained  a  mystery  until  1905,  when 
Schaudinn  discovered  an  organism  called  the  treponema  or  "spiro- 
cheta  pallida,"  which  is  believed  to  be  the  causative  factor.  The 
microorganism  evidently  clings  to  the  secretions  of  syphilitic  ulcers, 
to  the  tissues  of  diseased  organs,  and  possibly  also  invades  the  blood 
and  the  mammary  glands  after  it  has  ceased  to  be  a  purely  local 
afiVction.  The  \irus  may  be  conveyed  in  an  extra  genital  way  by 
kisses,  use  of  infected  pii)es,  cigars,  and  cigarettes;  by  glassblowers 
and  the  mouth  pieces  of  wind  instruments;   by  dental  and  surgical 
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instruments;  by  the  act  of  suckling,  from  infants  to  nurse,  and 
conversely;  in  tattooing,  and  during  digital  examination  by  physi- 
cians, in  case  of  abraded  surfaces,  hangnails,  etc.  There  is  every 
reason  for  assuming  that  the  virus  may  be  transmitted  to  the 
offspring,  either  through  the  sperma  or  the  blood  of  a  syphilitic 
mother. 

Syphilis  is  indeed  a  disease  of  the  blood  and  affects  every  tissue 
of  the  body.  Apart  from  the  long  duration  of  the  disease  and  the 
pecuniary  losses  in\olved  by  care,  treatment,  and  arrest  of  the 
earning  capacity,  its  effect  upon  longe^'ity  and  procreation  are 
most  destructive. 

Syphilis  is  responsible  for  42  per  cent,  of  the  abortions  and  mis- 
carriages; from  60  to  86  per  cent,  of  the  off'spring  of  syphilitics  die 
before  or  shortly  after  birth,  and  those  who  sur\i\e  are  subjects 
of  degenerative  and  organic  defects,  transmitted  to  future  genera- 
tions. Fournier's  personal  statistics  show  that  90  women  infected 
by  their  husbands  became  pregnant  in  the  first  year  of  married 
life;  50  of  these  aborted;  40  carried  the  off'spring  to  full  term, 
but  of  these  only  2  survived.  He  also  gives  statistics,  based  upon 
authentic  resources,  where  syphilis  has  practically  extinguished  the 
posterity  of  certain  families.  When  we  consider  that  the  mortality 
from  diseases  of  the  nervous  system  and  the  circulatory  system 
has  increased  in  the  last  twenty-seven  years  over  100  per  cent., 
and  that  syphilis  is  one  of  the  best  known  causes  of  this  class  of 
diseases,  we  ha\'e  indeed  good  reason  to  feel  alarmed.  ^Morrow 
states  that  "every  case  of  hemiplegia  occurring  in  a  man  less  than 
forty  years  of  age,  not  addicted  to  alcohol  or  affected  with  lesions 
of  the  circulatory  system,  is  eight. or,  more  correctly,  nine  times 
out  of  ten,  of  syphilitic  origin. 

"The  proportion  of  ocular  paralysis  resulting  from  syphilis  is 
about  75  per  cent,  on  the  average.  .  .  .  In  statistics  embracing 
743  cases  of  cerebral  syphilis,  354  of  which  were  followed  up  to 
a  known  termination,  77  were  cured,  68  died,  while  the  remaining 
209  survived,  but  with  various  infirmities  of  a  grave  character  and 
in  every  case  irremediable." 

According  to  the  statistics  of  Erb,  Althaus,  Fournier,  and  others, 
from  80  to  90  per  cent,  of  the  cases  of  locomotor  ataxia  are  of 
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syphilitic  origin.  In  3429  cases  of  tertiary  syphilis,  Fournier  found 
diseases  of  the  nervous  system  in  1085  instances,  cerebral  syphilis 
in  461,  spinal  affections  in  40,  general  paralysis  in  32  cases. 


gonorrhea. 

This  disease  is  also  caused  by  specific  microorganism  discovered 
by  Xeisser  in  1879.  The  organism  clings  to  the  discharges  in  acute 
and  chronic  cases,  and  may  persist  long  after  the  disease  is  appar- 
ently arrested.  ^Yhile  at  first  a  purely  local  affection,  it  may 
produce  destructive  inflammation  resulting  in  a  stricture  of  the 
urethra;  it  may  also  extend  to  the  testicles,  prostate  glands, 
bladder,  and  kidneys,  and  ultimately  affect  the  heart,  joints,  and 
other  vital  organs.  Indeed,  the  disease  is  believed  to  be  responsible 
for  more  misery,  ill  health,  and  race  suicide  than  any  other  socio- 
logical factor. 

The  average  duration  of  acute  cases  is  from  four  to  six  weeks, 
but  there  are  a  large  number  of  chronic  cases  requiring  at  least  six 
months'  careful  treatment,  and  according  to  the  investigations  of 
a  committee  of  the  American  Medical  Association,  3  per  cent,  of 
the  cases  are  practically  incurable.  One  of  the  most  frequent 
complications  is  gonorrheal  rheumatism,  which  affects  the  joints  in 
about  30  per  cent,  of  the  cases.  Another  baneful  effect  is  tlie 
latency  of  the  disease,  due  to  the  fact  that  the  gonococci  often 
persist  in  the  genito-urinary  secretions  for  years,  and  hence  the 
great  danger  of  communicating  the  virus  to  wi\es  by  husbands 
who  considered  themselves  as  having  been  cured  before  marriage. 
It  is  certainly  startling  to  be  told  by  competent  specialists  that 
fully  80  per  cent,  of  all  the  operations  for  inflannnatory  diseases 
peculiar  to  women,  practically  all  the  ])us  tubes,  7.)  ])er  cent,  of  the 
suppurative  inflammations  of  the  pelvic  organs,  70  per  cent,  of  all 
the  work  done  by  specialists  for  diseases  peculiar  to  women,  are  of 
gonorrheal  origin.  It  is  equally  appalling  to  realize  that  the  same 
germ  is  the  cause  of  l^lennorrhea  neonatorum— a  purulent  affection 
of  the  eyes  of  newborn  children  which  contributes  to  our  asylums 
for  the  blind  of  from  10  to  20  per  cent. — from  40  to  00  per  cent. 
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before  the  Crede  method  of  prevention  was  instituted.  Dr.  Swan 
]\I.  Burnett,  Professor  of  Ophthalmology,  Georgetown  University, 
expressed  the  conviction  that  at  least  15,000  of  the  50,000  blind 
persons  in  the  United  States  lost  their  sight  from  this  cause,  in- 
volving a  financial  loss  to  the  commonwealth  of  seven  and  one-half 
millions  annually. 

Every  physician  is  familiar  with  cases  of  venereal  diseases  among 
children.  Dr.  Cole,  in  Osier's  Modem  Medicine,  cites  nineteen  epi- 
demics of  gonorrhea,  with  660  cases  among  children  in  various 
hospitals.  Dr.  Holt  has  observed  273  cases  in  the  Babies'  Hospital 
in  Xew  York,  of  which  172  were  acquired  in  the  hospital,  through 
the  medium  of  napkins,  baths,  syringes,  clinical  thermometers,  etc. 

The  destructive  effects  of  gonorrhea  on  the  procreative  functions 
have  been  very  properly  emphasized  in  connection  with  the  "race 
suicide  problem."  Neisser  maintains  that  gonorrhea  is  even  a  more 
potent  factor  than  syphilis,  and  that  more  than  45  per  cent,  of  all 
involuntary  childless  marriages  are  due  to  this  cause.  Indeed,  very 
competent  judges  hold  that  the  social  diseases  are  the  most  power- 
ful of  all  factors  in  the  degeneration  and  depopulation  of  the  world. 


PREVENTIVE   :\IEASURES. 

The  remedial  measures  which  have  been  proposed  for  the  pre- 
vention of  these  diseases,  and  which  affect  not  only  the  offender, 
but  the  wives,  the  offspring,  and  not  infrequently  also  perfectly 
innocent  persons,  are  numerous  enough,  but  not  so  easy  of  appli- 
cation. Since  the  chief  source  of  infection  is  prostitution,  the 
sanitarian  suggests  that  a  person  afflicted  with  a  venereal  disease 
is  quite  as  much  a  menace  to  public  health  as  would  be  a  case  of 
smallpox  or  any  other  communicable  disease,  and  points  with 
emphasis  to  what  has  been  accomplished  in  Europe  in  the  way  of 
official  control  of  prostitution,  as  a  lesser  evil,  by  registration  of 
brothels  and  their  inmates,  periodical  inspections,  and  the  deten- 
tion and  cure  of  diseased  men  and  women.  He  vdW  tell  us,  and  the 
statistics  will  support  him,  that  the  prevalence  of  venereal  diseases 
is  least  where  sanitary  measures  are  most  rigorously  enforced. 

AmPhys  11 
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The  medical  profession  is  by  no  means  agreed  as  to  the  propriety 
of  this  method,  mainly  because  such  a  system  seems  too  much  like 
recognition  of  the  inevitableness  of  the  social  evil,  and  practically 
an  official  sanction  of  it.  Others,  moreover,  with  good  reason, 
assert  that  licensing  and  sanitary  inspection  tend  to  produce  a. 
false  sense  of  security,  as  inspection  is  insufficient  to  prove  the 
absence  of  disease,  even  in  the  hands  of  the  most  skilled,  and  also 
because  the  system  provides  for  the  inspection  of  only  women  and 
not  men,  who  are  equally  capable  of  spreading  the  disease. 

In  the  crusade  against  the  social  evil  every  effort  heretofore 
made,  spasmodically,  to  be  sure,  has  been  to  apprehend  the  female 
offender,  and  all  such  attempts  have  simply  resulted  in  secret 
prostitution,  which  is  far  more  dangerous  in  its  social  and  sanitary 
aspects.  Indeed,  every  attempt  to  make  laws  upon  the  subject 
which  apply  to  women  and  not  to  men  is  most  unjust,  and  estab- 
lishes a  different  standard  of  moralitv  for  the  two  sexes. 


EDUCATIONAL    ]METHODS. 

On  the  whole,  we  believe  that  the  remedy  lies  in  public  education, 
which  should  be  carried  along  the  same  lines  which  is  making  the 
work  of  local  societies  and  the  National  Association  for  the  study 
and  prevention  of  tuberculosis  so  effective.  The  great  majority 
of  the  people  have  no  knowledge  of  the  subject,  simply  because 
of  the  erroneous  assumption  that  it  is  not  one  which  lends  itself 
to  general  discussion. 

The  medical  profession  has  realized  for  years  the  necessity  of 
proper  education,  for  if  we  expect  the  parents  to  impart  informa- 
tion on  sexual  purity,  they  must  acquire  it  primarily  from  some 
competent  and  reliable  source.  Few  of  our  magazine  writers  have 
heretofore  been  brave  enough  to  present  this  question  as  the 
Ladies'  Home  Journal  has  done.  I'^or  all  of  these  reasons,  members 
of  the  medical  profession  have  advocated  for  years  that  hygiene 
should  form  part  of  the  curriculum  in  our  public  schools,  and  the 
question  discussed  from  the  standpoint  of  sexual  hygiene  pure  and 
simple.     Public  lectures  on  the  purity  of  man  commit  a  serious 
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mistake,  generally,  when  they  picture  the  consequences  of  the 
social  evil,  without  ofi'ering  a  suitable  remedy.  IMany  a  young 
man  thinks  it  essential  to  his  health  to  give  vent  to  his  penned  up 
secretions  by  sexual  intccourse  and  to  demonstrate  his  manhood. 
If  deterred  bj'  fear  of  contracting  venereal  diseases,  in  the  absence 
of  other  remedies  he  will  most  likely  resort  to  unnatural  methods. 

We  should  make  a  special  plea  in  favor  of  continence,  and  tell 
our  young  men  that  while  the  sexual  passion  is  very  strong,  it  can 
be  accelerated  or  delayed,  excited  or  lowered,  by  the  influence  of 
the  will.  We  should  assure  them  that  sexual  indulgence  is  not  a 
physiological  necessity,  and  that  nature  will  relieve  herself  by  an 
occasional  nocturnal  emission.  By  the  cultivation  of  pure  thoughts, 
removal  of  temptation,  normal  mental  conditions,  and  especially 
by  cold  baths  and  vigorous  physical  exercise  and  avoidance  of  an 
excessive  meat  diet,  continence  may  not  only  become  possible,  but 
easy.  Those  who  witness  the  good  effects  of  athletic  sports  cannot 
fail  to  appreciate  that  here  is  a  good  field  in  which  to  expend 
exuberant  animal  spirits,  and  in  this  sense  "public  playgrounds" 
are  a  strong  factor  in  the  promotion  of  sexual  purity.  We  can 
hardly  go  astray  if  we  follow  Dr.  Parkes  in  advising  a  pure  young  man 
to  make  his  home  after  the  age  of  twenty-two  or  twenty-three,  and 
thus  secure  himself  both  from  the  temptation  and  expenses  of 
bachelorhood.  Dr.  Howard  A.  Kelly  believes  that  the  Christian 
standard  is  the  solution  of  the  whole  problem  of  chastity.  We 
quite  agree  with  him,  provided  the  church  makes  an  endeavor  to 
combine  religious  and  social  work,  and  until  this  is  accomplished 
we  should  not  hide  the  evil  because  it  is  not  a  pleasant  subject  to 
talk  about. 

Among  the  sensible  recommendations  submitted  by  the  "Com- 
mittee of  Fifteen,"  in  the  city  of  New  York,  were,  first,  "  strenuous 
efforts  to  prevent,  in  the  tenement  houses,  the  overcrowding  which 
is  the  prolific  source  of  sexual  immorality.  .  .  .  Secondly,  the 
furnishing,  by  public  or  private  munificence,  of  purer  and  more 
elevating  forms  of  amusements  to  supplant  the  attractions  of  the 
low  dance  halls,  theatres,  and  other  similar  places  of  amusement, 
that  only  serve  to  stimulate  sensuaHty  and  to  debase  the  taste. 
The  pleasures  of  the  people  need  to  be  looked  after  far  more  earn- 
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estly  than  has  been  the  case  hitherto.  .  .  .  Thirdly,  whatever 
can  be  done  to  improve  the  material  conditions  of  the  wage- 
earning  class,  and  especially  of  wage-earning  young  women,  wall 
be  directly  in  line  with  the  purpose  which  is  here  kept  in  y\ev:.  It 
is  a  sad  and  humiliating  admission  to  make,  at  the  opening  of  the 
twentieth  century,  in  one  of  the  greatest  centres  of  cilivization  in 
the  world,  that  in  numerous  instances  it  is  not  passion  or  corrupt 
inclination,  but  the  force  of  actual  physical  want,  that  impels 
young  women  along  the  road  to  ruin."  Referring  to  the  question 
of  intimate  contact  in  tenement  houses  as  a  predisposing  cause  to 
prostitution,  it  is  a  matter  of  satisfaction  to  record  that  both 
General  Sternberg  and  Dr.  Kober  realized  this  danger  when  they 
urged,  in  1898,  the  adoption  of  model  two-story  apartment  houses 
W'ith  separate  entrances  and  exits  for  each  family,  so  that  the 
sanctity  of  the  home  might  be  preserved. 


STATE   METHODS. 

The  question  naturally  arises,  ^Vhat  can  and  should  the  State  do 
to  prevent  the  moral,  social,  and  physical  ravages  of  these  diseases? 
It  must  be  confessed  that  the  measures  looking  to  the  inspection 
and  control  of  prostitutes  are  sadly  inadequate.  It  has  been  sug- 
gested by  German  authors  that  the  e\'il  might  be  materially 
lessened  by  holding  the  persons  who  knowingly  spread  venereal 
diseases  responsible  for  the  damages.  Indeed,  a  German  jurist 
goes  so  far  as  to  advocate  the  punishment  of  persons  who  neglect 
to  seek  treatment  when  afflicted  with  sexual  diseases.  Apart  from 
this,  the  State  should  certainly  insist  upon,  first,  compusory  noti- 
fication of  venereal  diseases  and  the  enforcement  of  laws  or  police 
regulations  relating  to  houses  of  ill-fame  and  to  the  sale  of  alcohol, 
particularly  to  minors.  A  closer  supervision  of  soliciting  in  streets 
and  enticing  females  under  a  fixed  age.  There  is  certainly  no  good 
reason  why  the  terrible  temptations  which  greet  our  young  men  and 
women  on  every  street  and  in  many  public  places  should  not  be 
removed.  A  well-trained  police  force  will  have  no  difficulty  in 
recognizing  and  banishing  the  solicitors,  both  male  and  female, 
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from  the  streets,  and  in  cautioning  young  men,  especially  minors, 
of  the  dangers  of  the  red  light  district. 

Second.  Health  boards  can  also  recommend  the  enactment  of 
laws  for  the  prevention  of  syphilis,  acquired  in  an  extragenital 
way,  by  regulating  the  profession  of  barbers,  chiropodists,  and 
manicurists,  and  requiring  a  special  examination  of  wet  nurses, 
cigar  makers,  and  glassblowers.  Apart  from  the  real  dangers  of 
these  sources,  the  educational  effects  of  such  ordinances  will  be 
beneficial. 

Third.  Health  boards  should  also  exert  their  influence  toward 
securing  adequate  facilities  for  the  treatment  of  indigent  patients. 
In  Northern  Europe,  where  venereal  diseases  are  reportable  and 
treatment  is  within  the  reach  of  all  classes,  these  diseases,  according 
to  Weiss,  have  greatly  diminished,  but  here,  as  Bulkley  puts  it, 
"ignored  through  ignorance,  neglected  through  negligence  of  our 
duty,  so  ostracised  and  outclassed,  venereal  diseases,  through  false 
shame,  concealment,  prejudice,  carry  on  their  slaughter  unham- 
pered, unchecked,  and  undisturbed,  devastating  coming  genera- 
tions and  ruining  the  present  one." 

Fourth.  Health  boards  may  cooperate  with  the  profession  and 
dispensaries,  by  printing  for  distribution  leaflets  stating  the  nature 
of  the  diseases,  the  manner  in  which  they  are  contracted,  and  the 
ways  in  which  they  can  be  transmitted  to  other  persons,  and  by 
the  encouragement  of  a  general  educational  campaign  in  which 
sexual  purity,  respect  for  women,  and  the  possibility  of  physiologi- 
cal continence  should  be  inculcated.  The  evil  and  far  reaching 
consequences  of  impure  and  unlawful  gratification  should  be  clearly 
pointed  out. 

In  conclusion,  we  desire  to  express  approval  of  the  excellent 
prophylactic  measures  which  have  been  adopted  by  the  Medical 
Department  of  the  United  States  Navy  and  Army,  the  results  of 
which  will  be  found  in  the  last  annual  reports  of  these  services. 


INSTANCES  OF  BRADYCARDIA. 


Dr.  Thayer  demonstrated  sphygmographic  tracings  and  electro- 
cardiograms from  several  instances  of  bradycardia. 

Case  I.^ Halving  of  the  Ventricular  Rate  Following  Physical  Exertion. 

A  man,  aged  seventy-five  years,  "svith  arteriosclerosis  and  a  somewhat 
dilated  and  hATDertrophied  heart,  showed,  at  the  time  of  his  first  examina- 
tion, a  pulse  rate  of  about  60  when  at  rest.  After  any  physical  effort, 
such  as  sitting  up  in  bed,  the  rate  of  the  pulse  was  exactly  halved. 

On  examination  of  tracings  from  the  radial  arterj'  and  jugular  vein, 
controlled  by  aiiscultation  of  the  heart,  this  change  in  rate  was  shown  to 
be  due  to  the  dropping  out  of  every  other  ventricular  contraction,  the 
auricular  pulse  continuing  essentially  at  its  original  rate.  The  a-c  time 
was  always  normal. 

There  was  never,  at  other  times,  e\'idence  of  pulsus  alternans. 

Pressure  on  the  left  vagus  in  the  neck  produced,  on  several  occasions — 
as  shown  by  tracings — a  complete  intermission  of  both  auricular  and  ven- 
tricular contractions.  The  pause  following  the  beginning  of  pressure 
amounted  to  almost  exactly  double  the  length  of  the  ordinarj^  pulse  period. 
Following  this,  during  the  period  of  pressure,  the  pulse  was  irregular  and 
somewhat  slower  than  usual,  with  occasional  interpolated  auricular  sj's- 
toles,  not  followed  by  ventricular  contractions.  The  a-c  time  remained 
normal. 

Rest  was  followed  by  decided  improvement,  and  after  a  few  daj-s  it 
became  impossible  to  call  forth  these  phenomena. 

A  year  later  the  patient  remained  in  fairh'  good  condition  without 
return  of  the  bradj^cardia.  Electrocardiograms  a,t  this  time  showed 
nothing  abnormal. 

Dr.  Thayer  was  inclined  to  regard  the  bradycardia  in  this  in- 
stance as  dependent  on  a  diminished  irritability  or  contractility 
of  the  heart  muscle  due  to  sclerotic  changes. 

Case  II. — Permanent  Bradycardia,  ^rith  no  Apparent  Cardiac  Ahnormality. 
A  young  man,  aged  thirty  years,  who  had  been  a  heavy  smoker,  and  had 
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been  under  rather  severe  business  strain,  had  complained,  during  the  spring 
of  1910,  of  several  attacks  of  dizziness  and  faintness,  during  which  his 
pulse  had  been  found  to  be  exceedingly  slow — on  several  occasions  below 
30  to  the  minute.  On  one  occasion  his  physician  thought  that  he  could 
count  more  jugular  than  radial  pulsations.  After  a  long  rest  and  vacation, 
the  patient  improved  greatly,  but  his  pulse  remained  very  slow.  When 
seen  in  October,  1910,  examination  revealed  no  physical  abnormality. 
The  rate  of  the  pulse,  however,  when  he  was  at  rest,  was  always  below  40 — 
usually  about  37  to  the  minute.  At  times,  when  the  patient  was  in  bed, 
the  pulse  was  as  low  as  28. 

Numerous  sphygmographic  tracings  showed  normal  auricular  and  ven- 
tricular contractions,  with  no  delaj^  in  the  a-c  time. 

Exercise  accelerated  the  pulse,  but  never  to  a  rate  above  60 — rarely 
above  50. 

Respiration  was  associated  ^vith  the  normal  changes  in  rhythm. 

Atropine,  gr.  -^  and  gr.  4^,-,  had  no  effect  on  the  rate  of  the  pulse.  After 
atropine,  gr.  -jg-  subcutaneously,  the  pulse  rose  in  twenty  minutes  to  60. 
Continuous  tracings  of  radial  and  jugular  pulses  for  periods  of  as  much 
as  half  an  hour  were  taken  on  several  occasions  without  reveaUng  any 
abnormalities. 

Radiographic  examination  of  the  chest  showed  nothing  of  note. 

This  was  the  first  instance  in  the  speaker's  experience  in  which 
he  had  observed  a  pulse  persistently  under  40  without  auriculo- 
ventriciilar  dissociation. 

Case  III. — Permanent  Bradycardia  with  Auricular  Fibrillation  and 
Heart  Block. 

A  ph3'sician,  aged  about  sixty  years,  had  had,  during  the  summer  of  1910, 
a  severe  break  in  cardiac  oompensation,  associated  with  periods  of  brady- 
cardia, during  which  the  pulse  was  as  slow  as  from  20  to  30  to  the  minute. 
These  periods  had  finally  been  succeeded  by  a  permanent  bradycardia  of 
about  40  beats  to  the  minute. 

When  first  seen,  during  the  winter  of  1911,  there  was  great  dilatation 
of  the  heart  vnth  mitral  and  obvious  tricuspid  insufficiency. 

Jugular  tracings  showed  a  positive  venous  pulse  with  no  trace  of  auric- 
ular contractions,  while  electrocardiograms  showed  the  waves  character- 
istic of  auricular  fibrillation.  It  was,  unfortunately,  impossible  to  make  the 
atropine  test. 

The  history  of  the  case,  the  condition  of  the  patient,  the  SA'phgmographic 
tracings,  and  the  electrocardiograms  justified,  however,  the  diagnosis  of 
heart  block  with  auricular  fibrillation — so-called  "Nodal  Bradycardia." 
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Dr.  Thayer  then  demonstrated  for  Dr.  G.  S.  Bond  an 
electrocardiogram  showing  an  auriculoventriciilar  dissociation  in 
which  the  ventricular  contractions  were  more  rapid  than  the  auric- 
ular. The  case  was  one  of  cardiac  dilatation  following  coronary 
thrombosis  and  myomalacia.  The  record  was  taken  shortly  before 
the  death  of  the  patient  when  the  patient  was  in  extremis. 


DISCUSSION. 


Dr.  S.  J.  Meltzer:  I  \\ish  to  mention  a  simple  method  which  could 
be  employed  for  estabhshing  the  question  whether  the  bradj'cardia  is  of 
central  or  peripheral  origin.  About  twenty-eight  years  ago  I  described 
the  fact  that  the  heart  beats  are  accelerated  with  each  deglutition.  The 
reason  for  it  is  that  with  each  act  of  deglutition  a  wave  of  inhi- 
bition spreads  from  the  centre  of  deglutition  to  the  other  centres  of  the 
medulla,  including  the  vagus  centre  of  the  heart,  which  is  continually  in 
a  state  of  tonus;  during  the  deglutition  this  tonus  is  inhibited  or  reduced 
and  the  heart  beats  accelerated.  Now,  if  the  bradycardia  has  its  origin 
in  a  greater  increase  of  the  vagus  tonus,  the  deglutition  will  cause  a  reduc- 
tion of  this  tonus  and  an  unmistakable  increase  of  the  pulse.  If,  however, 
the  bradycardia  is  caused  by  some  action  upon  the  peripheral  parts  of  the 
cardiac  mechanism,  the  deglutition  \\-ill,  of  course,  be  incapable  of  accel- 
erating the  pulse. 

Dr.  Henry  Sewall:  Dr.  ]\Ieltzer  has  just  anticipated  my  thought. 
I  was  going  to  refer  to  Dr.  Thayer's  statement  that  pressure  on  the  vagus 
instantly  slowed  the  rhj^thm.  The  ordinary  interpretation  of  that  result 
would  attribute  it  to  irritation  of  centrifugal  fibers  in  the  vagus.  Experi- 
ments on  rabbits  years  ago  have  demonstrated  that  if  you  cut  the  depres- 
sor nerve  of  the  rabbit — the  depressor  nerve  goes  from  the  heart  to  the 
brain  and  carries  fibers  which,  among  other  things,  cause  reflex  inhibition 
of  the  heart — the  slightest,  most  gentle  touch  applied  to  the  central  end 
of  the  nerve  will  cause  reflex  slowing  of  the  heart;  and  as  Dr.  Thaj-er 
spoke  it  occurred  to  me  that  possibly  the  explanation  is  not  as  we  ordi- 
narily make  it,  due  to  a  centrifugal  vagus  impulse,  but  reflex  through  the 
depressor.  If  that  is  the  case,  we  are  misinterpreting  the  physiological 
results  obtained  in  clinical  irritation  of  the  vagus  nerve. 


NOTE  OX  THE  FA\'ORABLE  IXFLUENXE  OF  QUIXIXE 

AXD  UREA  HYDROCHLORIDE  IX  LARGE  DOSES 

UXDER  THE  SKIX,  IX  THE  TREATMEXT 

OF  ACUTE  PXEOIOXIA,  LOBAR 

AXD  LOBULAR. 


By  SOLOMON  SOLIS  COHEX,  :\LD., 

PHILADELPHIA. 

(abstract.) 


There  is  a  long-standing  tradition  that  quinine  given  early 
will  abort  an  attack  of  lobar  pneumonia.  In  an  early  experience 
of  the  writer's,  60  grains  of  quinine  sulphate  given  in  error  in 
a  period  of  six  hours,  beginning  two  hours  after  the  initial  chill, 
apparently  acted  in  this  manner.  Galbraith's  revival  of  the  treats 
ment  of  pneumonia  by  quinine  in  massive  doses  (1904)  led  the 
writer  to  employ  it  at  the  Philadelphia  General  Hospital  and 
at  the  Hospital  of  the  Jefferson  ^Medical  College;  soon,  however, 
substituting  hypodermic  for  gastric  administration  (as  advised 
by  Aufrecht,  Petzold,  and  Henry), ^  and  choosing  the  most  active 
salt  of  quinine,  namely,  the  double  hydrochloride  of  quinine  and 
urea,  with  which  he  has  had  such  favorable  experience  in  the 
treatment  of  malaria.  The  initial  dose  (regulated  somewhat  by 
the  height  of  the  temperature)  is  1  to  L6  grams  (L5  to  25  grains). 
This  is  followed  in  three  or  four  hours  by  a  second  injection, 
and  perhaps  by  a  third  and  e\en  a  fourth  injection,  at  some  time 
within  the  first  twenty-four  hours,  according  to  results.  The  same 
plan  is  pursued  on  the  second  day  of  treatment  and  on  the  third 
day,  if  necessary.     Usually  from  6  to  10  grams  are  given  in  from 

1  Remarks  on  the  Treatment  of  Pneumonia,  by  F.  P.  Henry,  Phila.  Med.  Jour.,  February 
14,  1903. 
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forty-eight  to  sixty  hours.    After  that  smaller  doses  (5  to  10  grains — 
0.3  to  0.6  gram  daily)  are  sometimes  continued  by  the  mouth. 

Cinchonism  does  not  develop.  Temperature  and  pulse-rate  fall 
gradually  and  proportionately,  and  respiration  more  rapidly,  with 
a  tendency  to  restoration  of  the  normal  pulse-respiration  ratio. 


Chart  I.i 
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Abstract  of  Case,  Chart  I.  Observations  at  first  every  four  hours;  then  twice  daily.  Acute 
lobar  pneumonia;  severe;  left  apex;  alcoholic.  R.  M.,  male,  aged  sixty  years;  laborer;  colored. 
Chill;  herpes;  no  jaundice;  no  vomiting;  no  delirium;  slight  cyanosis.  Blood  culture  shows 
pneumococci.  White  blood  cells,  24,000.  t  Three  injections,  1  gram  each;  total  quantity,  3 
grams  during  twenty  hours.  First  injection  on  third  day;  last  injection  on  third  day.  White 
blood  cells,  32,000  (increase  8000.)  Duration  from  chill  to  resolution,  twelve  daj's.  Complica- 
tion, pleurisy.     Result,  recovery. 

Blood  pressure  may  at  first  decline  with  temperature  and  pulse 
frequency,  but  soon  returns  to  the  former  or  a  higher  level;  often 
it  remains  stationary  or  increases.  The  complete  clinical  picture, 
so  far  as  regards  the  rational  symptoms,  objectiAC  and  subjective, 
is  thus  favorably  changed.  The  patient  professes  comfort;  the 
pulse  is  full  and  strong,  of  moderate  frequency,  and  good  tension; 

'  The  numerals  at  the  top  of  the  chart  show  the  day  of  disease. 
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respiration  is  astonishingly  easy;  the  cough  is  greatly  diminished; 
and  delirium,  if  present,  is  favorably  influenced.  Crisis  does  not 
occur.     Termination  is  by  lysis  at  about  the  ordinary  time,  five 
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Abstract  of  Case,  Chart  II.  Observations  at  first  every  fourth  hour,  then  twice  daily.  Acute 
lobar  pneumonia;  severe;  right  lower  lobe.  S.  S.,  female,  aged  fourteen  years.  Pneumococci  in 
sputum;  chill;  no  vomiting;  no  herpes;  no  cj-anosis;  no  delirium.  White  blood  cells,  14,000. 
t  Seven  injections  0.5  gram  each;  total  quantity,  3.5  grams  in  twenty-eight  hours.  First 
injection  on  fourth  day;  last  injection  on  fifth  day,  White  blood  cells,  15,000  (increase  1000). 
Duration  from  chill  to  resolution,  thirteen  days.     Complication,  pleurisy.     Result,  recovery. 

to  twelve  days.  The  only  critical  phenomenon  observed,  and  this 
but  rarely  and  in  slight  degree,  is  perspiration.  Usuall}'  there 
is  some  mild  sweating  with  the  early  fall  of  temperature  and 
respiration.  ' 

1  The  numerals  at  the  top  of  the  chart  show  the  day  of  disease. 
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Percussion  and  auscultation  signs,  however,  are  uninfluenced. 
Even  when  the  case  is  seen  and  treated  comparatively  early,  dulness 
and  bronchial  breathing  increase.  The  rales  of  resolution  appear 
at  the  usual  time,  but  not  earlier.    Involvement  of  new  areas  may 
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Abstract  of  Case,  Chan  III.  C)bservations  at  first  every  fourth  hour;  then  twice  daily. 
Acute  lobar  pneumonia;  severe;  left  lower  lobe;  then  right  lung.  S.  St.  L.,  male,  aged  twenty- 
eight  years;  seaman;  black;  not  alcoholic;  no  venereal  disease.  Chill;  cyanosis;  delirium;  no 
vomiting;  no  herpes;  no  jaundice.  Pneumococci  in  sputum.  White  blood  cells,  12,000. 
Urine  contains  pus,  hyaline  and  granular  casts;  chlorides  diminished.  t  Five  injections,  1 
gram  each;  total  quantity,  5  grams  in  sixty  hours.  First  injection  on  fourth  day;  last  injection 
on  fifth  day;  fall  of  temperature  after  fourth  injection.  White  blood  cells,  20,000  (increase  of 
8000).  Delirium  abated;  duration  from  chill  to  resolution,  twenty  days.  Complication,  pleurisy. 
Result,  recovery.  It  will  be  noted  in  this  case  that  respiration  continued  to  increase  until 
after  the  fourth  injection  had  been  given.  This  was  coincident  with  extension  of  the  process  in 
the  right  lung.  Blood  pressure,  which  is  not  shown  upon  the  chart,  was,  however,  favorably 
influenced  from  the  beginning. 


take  place  during  treatment,  with  return  of  symptoms,  necessi- 
tating new  injections.  Pneumococcic  empyema  has  occurred.  The 
structural  pathological  processes,  therefore,  Avould  appear  to  evolve 
in  the  customary  manner,  unmodified  by  the  treatment,  which  is 
apparently  not  germicidal.    Systematic  and  accurate  quantitative 

'  The  numerals  at  the  top  of  the  chart  show  the  day  of  disease. 
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observation  of  urinary  chlorides  is  lacking,  but  a  few  approxima- 
tions show  no  apparent  deviation  from  the  ordinary  rule.  Leuko- 
cytic studies  as  yet  show  nothing  definite.  A  slight  increase,  not 
especially  affecting  any  one  variety,  is  the  most  common  obser- 
vation. 

Chart  IV. 


Abstract  of  Case,  Chart  IV.  Observations  every  third  hour.  Acute  pleuropneumonia 
(lobular);  quite  severe.  E.  L.,  female,  aged  twenty-three  years.  Left  upper  and  lower  lobes; 
right  middle  lobe.  Cyanosis.  Not  alcoholic;  no  venereal  disease;  no  chill;  no  delirium;  no 
vomiting;  no  herpes;  no  jaundice.  Sputum  contains  a  few  gram-positive  diplococci,  many 
streptococci  and  staphylococci.  Admitted  fourteenth  day.  Blood  pressure  below  pulse  fre- 
quency, t  One  injection,  1  gram.  Prompt  fall  of  temperature,  pulse,  and  blood  pressure. 
Subsequent  rise  of  blood  pressure  beyond  pulse  frequency.  White  blood  cells,  15,000. 
Duration  to  complete  resolution,  twenty-four  days  (ten  days  after  injection).  Result, 
recovery. 

The  most  striking  results  of  the  large  doses  of  quinine  are  thus 
functional;  and  since  the  most  significant  features  are  the  relief  of 
respiration  and  the  maintenance  of  normal  cardiac  vigor  and  blood 
pressure,  it  seems  logical  to  infer  that  the  effect  is  chemical  and 


174  COHEX:    QUIXIXE   IX    ACUTE    PXEUMOXIA 

antitoxic.  This  view  is  further  borne  out  by  the  absence  of  quinine 
intoxication,  suggesting  a  mutual  neutrahzation  of  disease-poison 
and  drug.  Experimental  observations  on  this  point  are  desirable, 
but  the  writer  has  thus  far  failed  to  arouse  a  sufficiently  lively 
interest  in  any  trained  experimentalist. 

The  total  number  of  cases  of  acute  lobar  pneumonia  thus  treated 
and  observed  with  sufficient  accuracy  for  purposes  of  record  was 
87,  with  16  deaths.  Nearly  all  the  deaths,  however,  occurred  at 
the  Philadelphia  General  Hospital,  where  the  expected  mortality 
of  the  unfavorable  class  of  cases  received  is  from  25  to  50  per 
cent.,  varying  with  the  year.  A  much  larger  number  of  cases  than 
that  mentioned  was  treated  by  this  method  in  the  course  of  the 
seven  years  that  it  has  been  carried  out  in  the  "^Titer's  hospital 
services,  and  more  recently  in  private  and  consultation  practice, 
with  a  total  mortality  of  12  per  cent.  (23  deaths  in  192  cases). 
If  alcoholic  cases,  terminal  infections,  pneumonia  of  the  aged, 
patients  over  fifty  years  of  age,  and  patients  of  all  ages  received 
on  or  after  the  third  day  of  the  disease,  were  excluded,  the  mor- 
tality would  be  inconsiderable;  but  to  exclude  all  of  these  cases 
would  be  to  exclude  also  a  large  proportion  of  the  recoveries. 
Even  in  fatal  cases  the  patient's  comfort  was  notably  promoted. 

While  these  studies  were  in  progress,  other  cases  were  admitted  to 
the  writer's  services  and  recovered  without  any  special  medication; 
the  quinine  treatment  being  reserved  for  cases  in  which  decisive 
therapeutic  intervention  seemed  necessary.  Inclusion  of  the  milder 
cases  among  those  treated  would  have  lessened  the  mortality  per- 
centage. In  the  earlier  observations  patients  admitted  very  late 
and  in  bad  condition  were  not  given  quinine,  and  recovered  or  died 
under  other  plans  of  treatment.  In  the  later  exj)erience,  such 
patients  also  received  the  injections  and  usually  with  noticeably 
good  results.  In  no  case  was  a  bad  result  observed  that  could  be 
attributed  to  the  drug.  While  the  statistics  of  recovery  suffered, 
many  individuals  got  well  that  otherwise  might  have  perished. 

In  addition  to  the  use  of  the  quinine  compound,  fresh  air,  water, 
and  all  other  necessary  measures  of  good  nursing  were  provided ;  and 
such  agents  as  strychnine,  digitalis, alcohol,  camphor, opium,  cocaine, 
musk,  and  various  diuretics  were  administered  when  symptomati- 
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cally  indicated.  In  this  connection,  special  attention  was  paid  to 
the  consonance  of  pulse  rate  in  beats  per  minute  with  systolic  blood 
pressure,  measured  in  millimeters  of  mercury,  as  advised  by  G.  A. 
Gibson,^  of  Edinburgh,  and  by  Hare;^  excess  of  the  number  repre- 
senting frequency  over  that  representing  pressure  thus  measured, 
being  met  by  appropriate  medication.  In  a  number  of  cases  saline 
infusion  was  also  used,  and  in  some  of  these,  oxygen  as  well;  the 
latter  measure  chiefly  as  a  palliative  in  the  fatal  cases,  as  in  those 
cases  which  ran  a  favorable  course  it  did  not  very  often  seem  to  be 
necessary.  In  the  cases  treated  during  the  last  two  years,  sodium 
bicarbonate  or  ammonium  compounds  were  given  in  sufficient 
quantity  to  keep  the  urine  alkaline  throughout  the  course  of 
the  attack,  and  this  seems  to  have  been  of  benefit.  Following 
Galbraith's  plan,  tincture  of  ferric  chloride  was  given  when  the 
quinine  was  withdrawn.  Lobular  pneumonia  was  influenced  favor- 
ably in  a  similar  manner  to  lobar  pneumonia. 

Many  charts  were   exhibited,  of  which  four   are  selected   for 
reproduction  as  illustrative  of  different  types  of  cases. 


DISCUSSION. 


Dr.  F.  p.  Henry:  Dr.  Cohen  states,  in  the  abstract  of  his  paper,  that 
he  was  induced  to  try  this  method  by  Galbraith,  who  revived  it  in  1904:. 
Two  or  three  years  before  that  date  I  began  to  employ  it  in  the  Phila- 
delphia General  Hospital,  I  being  led  to  do  so  by  Dr.  Alex.  Petzold,  of 
Magdeburg,  Germany,  who  pubhshed  an  article  on  this  method  of  treat- 
ment in  the  Deutsches  Archiv  f.  klin.  Med.,  1901.  I  was  most  favorably 
impressed  with  it,  and  have  employed  it  continuously  in  my  cases  of  pneu- 
monia since  early  in  1902.  I  have  never  published  a  report  of  my  cases  in 
detail,  but  in  a  paper  on  the  "  Treatment  of  Pneumonia,"  published  in  the 
Philadelphia  Medical  Journal,  February  14,  1903,  I  referred  to  this  method 
of  treatment,  mentioned  my  emploj^ment  of  it,  and  heartily  endorsed  it. 
I  corroborate  all  that  Dr.  Cohen  says  in  its  favor.  I  have  not  used  the 
large  doses  which  he  has  employed.    They  did  not  seem  to  me  to  be  neces- 

>  Edinburgh  Med.  Jour.,  January,  1908,  Ixv,  22;  G.  A.  Gordon,  ibid.,  January,  1910,  n.  s., 
iv,  37. 

■  Therap.  Gaz.,  1910,  xxxiv,  397. 
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saiy,  and  this  may  be  because  the  preparation  which  I  employed  was  a 
monobasic  salt — the  hj^drochlorosulphate — and,  therefore,  richer  in  quinine 
than  the  double  salt  of  quinine  and  urea. 

Dr.  A.  Jacobi:  What  were  the  solutions  of  the  quinine  preparations 
used  by  Dr.  Cohen  sj^stematically? 

Dr.  Cohex:  Double  hydrochloride  of  quinine  and  urea  in  water,  30 
minims  of  water  to  15  grains  of  the  salt;  2  c.c.  to  1  gram;  1  to  2. 

Dr.  a.  Jacobi:  I  have  used  that  preparation  a  great  deal  for  a  long 
time.  IMy  solution  of  the  carbamide  was  alwaj'S  1  to  4;  now,  in  a  number  of 
living  persons  and  in  a  number  of  autopsies  I  found  the  quinine  in  the 
subcutaneous  tissue,  the  water  having  been  absorbed,  the  quinine  being 
there,  either  buried  in  the  intact  tissue  or  after  a  local  gangrene  had  been 
the  result  of  the  injection.  That  is  why  I  was  anxious  to  learn  how  much 
water  the  doctor  used.  For  a  number  of  j^ears  I  did  not  use  anj'thing  else 
in  malaria  but  the  double  hydrochloride  of  quinine  and  urea,  1  to  4, 
and  sometimes  very  unsuccessfully  on  account  of  this  bad  result. 

.Dr.  Cohen:  I  am  very  glad  to  hear  of  Dr.  Henry's  favorable  experi- 
ence, and  when  the  paper  is  published  I  shall  be  glad  to  acknowledge  his 
priority  in  the  subcutaneous  use  of  quinine  as  a  routine  practice  in  pneu- 
monia at  the  Philadelphia  Hospital,  just  as  I  have  always  taken  pleasure 
in  according  to  him  priority  in  the  use  of  saline  infusion  under  the  skin  in 
pneumonia;  I  have,  indeed,  demonstrated  such  priority  bj'  historical 
references  in  an  editorial  article  published  in  the  Medical  News  many 
years  ago.  We  were  then  on  duty  in  our  respective  wards  at  the  same 
time,  and  I  had  an  opportunitj^  of  seeing  Dr.  Henry's  cases;  but  latterly 
our  terms  of  service  have  not  coincided,  and  thus  I  was  not  aware  of  his 
work.  It  is,  however,  not  nearly  so  important  who  was  the  first  to  do  a 
particular  thing,  as  whether  that  tiling  is  worth  the  doing.  In  this  Dr. 
Henry  and  I  agree,  although  there  is  an  important  difference  in  our  methods. 

My  report  deals  entirely  with  experience  in  the  use  of  deliberately 
massive  doses,  and  the  courage  to  give  such  doses  and  to  persist  in  their 
use,  so  far  as  I  am  concerned,  comes  from  the  reported  example  of  Gal- 
braith,  to  whom  my  acknowledgment  was  therefore  made,  as  owing. 

As  stated  in  the  beginning  of  the  paper,  and  also  in  other  articles  which 
I  have  published  from  time  to  time,  there  is  nothing  new  in  the  mere  use 
of  cjuinine  in  pneiunouia.  The  treatment  was  old  when  I  began  to  study 
medicine. 

As  regards  Dr.  Jacobi's  questions,  I  did  not  read  in  full  the  details  of 
administration,  but  they  are  highly  important.  I  developed  them  some 
twenty-eight  years  ago,  after  I  had  observed,  in  a  few  cases,  abscesses, 
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sloughs,  and  failures  of  al)Sorption,  when  using  quinine  and  urea  hj'dro- 
chloride  h,y  the  ordinary  hypodermic  method  in  the  treatment  of  malaria. 

First,  the  skin  is  to  be  painted  with  tincture  of  iodine;  then  the  injection 
is  to  be  made  deeply,  and  preferabl}'  into  a  muscle.  The  syringe  must  be 
fully  emptied,  so  that  the  solution  does  not  drop  upon  the  skin  as  the 
needle  is  \\dthdrawn.  Finally,  the  puncture  is  to  be  sealed  with  iodoform 
collodion. 

By  observing  this  technique  I  have  made,  and  have  had  made,  in  my 
wards  at  the  Philadelphia,  Jefferson,  Polyclinic,  and  other  hospitals, 
several  thousands  of  such  injections,  with  but  a  few  instances  of  local 
irritation;  how  few  I  cannot  say  off  hand;  certainly  le.ss  than  10  in  all;  less, 
indeed,  than  I  should  have  expected  from  an  equal  number  of  injections  of 
any  quinine  salt.  The  fact  of  absorption  is  promptly  demonstrated  by  the 
therapeutic  effect.  Thus,  in  most  cases  of  malarial  fever  a  single  injection 
will  cause  the  paroxysms  to  disappear  for  either  six  and  one-half  or  thirteen 
days — a  fact  I  have  published  many  times;  the  last  being  a  paper  presented 
to  the  American  Societj'  of  Tropical  Medicine,  in  190S.  I  have  also  used 
quinine  chlorhydrosulphate,  but  I  prefer  the  double  salt  of  quinine  and 
urea.  What  part  beyond  mere  increase  of  solubility  this  combination  plaj's 
I  do  not  know.  The  urea  may  be  a  chemical  sensitizer,  or  linking  body;  or 
it  may  delaj'  the  excretion  of  the  quinine.  This  is  mere  speculation, 
however,  as  I  have  no  exact  data. 
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acute  lymphatic  tubp^rculosis  with  ithpltia 
he:\iorrhagica. 


By  W.  B.  COLEY,  :\I.D.,  and  JAMES  EWIXG,  M.D., 

XEW   YORK. 


]\Irs.  p.,  aged  forty-two  years,  married,  four  children,  no  famil\' 
history  of  tuberculosis,  no  history  of  syphilis  or  cancer.  Had 
always  enjoyed  vigorous  health  up  to  onset  of  present  illness. 
About  November  20,  1909,  she  noticed  enlargement  of  cervical 
lymph  nodes  on  both  sides,  principally  posteriorly  to  the  right 
sternomastoid  muscle.  The  swollen  nodes  gradually  increased 
in  luiinbcr  and  slowly  in  size,  accompanied  by  some  fever,  ano- 
rexia, weakness,  and  loss  of  flesh.  Early  in  December  she  had 
sore  throat  of  moderate  severity.  Her  husband  states  that  there 
was  some  sore  throat  preliminary  to  the  swelling  of  the  cervical 
nodes.  In  December  there  were  recurrent  attacks  of  nausea  and 
vomiting.  About  December  5  a  hemorrhagic  eruption  appeared 
chiefly  over  the  face,  consisting  of  pin-point  and  broader  super- 
ficial petechise  most  marked  below  the  eyes.  The  eruption  increased 
with  the  attacks  of  vomiting. 

On  admission  to  the  hospital,  in  the  service  of  Dr.  Coley.  she 
was  weak  but  able  to  walk;  temperature,  101°  to  102°  F. ;  pulse,  lis. 
The  nodes  on  both  sides  of  the  neck,  chiefly  behind  the  sternomastoid 
muscle,  were  enlarged  to  the  size  of  a  bean  or  hickory  nut,  and 
several  were  found  in  front,  but  none  in  the  axilhv  or  groins.  There 
was  a  marked  hemorrhagic  eruption  on  the  face,  and  extending  to 
neck,  arms,  and  body  were  numerous  minute  petechia?.  The 
spleen  was  slightly  ciilargt'd.  There  was  no  ])ain  except  from  sore 
throat. 

Blood  examination  (Ewing),  December  13:  Red  cells,  2,480,000; 
hemoglobin,  70  j)er  cent.;  leukocytes,  ooOO;  mononuclears,  S8  per 
cent.;  i)o]yinulears,  12  i)er  cent.;  eosinophiles,  none.     Culture  on 
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ordinary  media  negative.  December  19:  Ived  cells,  2,2.S,S,()()(); 
hemoglobin,  55  per  cent.;  leukocytes,  8000;  large  non-granular 
mononuclears,  21  per  cent.;  medium-sized  basophilic  mononuclears, 
()3  per  cent.;  polyiuiclears,  10  per  cent.  Trine,  highly  colored, 
specific  gravity  1024,  a  trace  of  albumin,  a  few  hyaline  and  granular 
casts,  no  sugar,  heavy  indican  reaction.  Culture  from  throat  on 
blood  serum  yielded  streptococci  but  no  Klebs-Loeffler  bacilli.  A 
cervical  lymph  node  above  the  cla^'icle  was  remo\ed  for  histological 
examination.  On  December  18,  the  patient  was  seen  in  consul- 
tation with  Dr.  L.  A.  Conner,  and  the  conclusion  reached  that  the 
disease  might  be  acute  leukemia  without  leukocytosis,  or  acute 
Hodgkin's  disease.  Section  of  the  lymph  node  later  gave  none  of 
the  specific  signs  of  Hodgkin's  granuloma,  but  showed  the  structure 
of  a  difi'use  lymphoma  or  excessive  inflammatory  hyperplasia  of  large 
mononuclear  cells  with  numerous  mitoses.  The  sinuses,  follicles, 
and  cords  were  obliterated,  and  it  was  impossible  to  distinguish 
the  lesion  from  a  leukemic  process  (see  Fig.  3). 

The  condition  of  the  patient  grew  rapidly  worse,  the  temper- 
ature rose  to  104°  to  106°  F.  by  December  17,  and  remained  at 
that  level  without  definite  remission.  The  vomiting  recurred.  The 
eruption  became  difi'use,  and  innumerable  fine  and  large  petechiae 
appeared  over  limbs  and  body.  The  arms  were  completely  co^•ered 
by  successive  crops  of  petechise,  at  first  brilliant  red,  later  becoming 
brownish.  December  19,  blood  culture  was  again  negative.  There 
were  no  hemorrhages  from  the  mucous  membranes.  The  patient 
passed  into  a  state  of  semi-coma,  which  persisted  for  several  days 
until  her  death,  December  24,  at  12. .30  p.m. 

Report  of  postmortem  examination,  December  24,  1909,  four 
hours  after  death,  by  Dr.  Fwing: 

Body  of  a  large,  well-nourished  woman.  Xo  rigor;  no  edema. 
There  is  a  profuse,  universal  hemorrhagic  eruption  of  the  skin, 
consisting  of  minute  points  becoming  confluent,  forming  flat  pete- 
chise  in  many  places,  especially  on  arms,  and  dift'use  all  over  face. 
Some  points  are  recent  and  bright  red,  others  of  longer  duration 
and  slightly  brownish.  The  buccal  mucosa  shows  a  few  medium- 
sized  petechise.  Lymph  nodes  of  neck  are  moderately  enlarged, 
firm;  those  in  axilhe  and  groins  slightly  enlarged. 


ISO 
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Heart,  normal;  right  chamber  filled  with  dark  fluid  blood. 
Lungs:     There  is  a  partial  consolidation  of  posterior  portions 
of  both  lungs.    Section  is  very  deep  red,  intensely  congested,  and 
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Fig.  1 


shoAvs  minute  hemorrhages  and  areas  of  consolidation  as  of  lobar 
pneumonia.     Bronchi  intensely  congested;  no  signs  of  tuberculosis. 

Pleura  shows  a  thin  layer  of  fresh  fibrin  and  many  petechise. 

Liver:  Size  and  consistence  normal.  Surface  shows  a  few  sub- 
serous hemorrliaires.     Siu-face  and  section  show  many  whitish  foci, 
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miliary  to  the  size  of  a  pea,  as  of  irregular  tubercles.    Parenchyma 
deepl}'  congested,  markings  obscure. 

Spleen:  jNIoderately  enlarged,  14  l)y  8  by  5  cm.,  firm,  pulp 
grayish  red,  follicles  visible  as  minute  gray  points. 

Pancreas:    Normal. 

Peritoneum :    Shiny,  normal,  except  for  a  few  small  petechise. 

Stomach :  Mucosa  distinctly  thickened,  the  folds  being  unusually 
high;  but  no  enlarged  follicles  are  visible.  It  shows  some  small 
hemorrhages.    Small  intestine  not  examined. 

Colon:  Shows  uniform  swelling  of  all  solitary  follicles,  a  very 
few  of  which  show  superficial  erosions. 

Pelvic  organs:     Normal. 

Kidneys:  Capsules  are  mottled  with  many  small  hemor- 
rhages.. Section  shows  cloudy  swelling  with  intense  congestion  of 
medulla. 

Lymph  nodes:  The  bronchial,  thoracic,  retroperitoneal,  and 
mesenteric  lymph  nodes  are  enlarged,  soft,  intensely  congested, 
with  small  hemorrhages,  and  show  many  miliary  to  pea-sized  gray- 
ish areas,  resembling  tubercles.  The  largest  nodes  are  the  thoracic, 
which  measure  1  to  3  cm.  in  length.  They  are  softer  and  more 
acutely  inflamed  than  ordinary  tuberculous  lymph  nodes. 

Anatomical  Diagnosis:  Subacute  granuloma  of  lymph  nodes, 
probably  tuberculous;  tuberculosis  of  liver;  acute  exudative  pneu- 
monia. Miliary  and  diffuse  hemorrhages  of  skin,  serous  membranes, 
and  renal  capsules.  Diffuse  hyperplasia  of  lymphatic  system  of 
stomach,  colon,  cervical,  thoracic,  abflominal,  and  axillary  nodes; 
pharyngitis. 

Microscopic  Examination.  Lymph  node  of  neck  remo\-ed  at 
operation.  Section  shows  diffuse  hyperplasia  of  large  mononuclear 
cells  with  vesicular  nuclei,  obliteration  of  sinuses,  cords,  and  folli- 
cles. There  are  no  tubercles  or  necrosis.  There  are  some  mono- 
nuclear giant-cells.  There  are  many  mitoses.  Thoracic  and  ab- 
dominal lymph  nodes  show  intense  congestion.  The  tubercles  show 
liquefaction  rather  than  caseous  necrosis.  They  are  surrounded  by 
very  many  phagocytic  cells  containing  ten  to  fifty  englobed  leuko- 
cytes (Fig.  2).  The  nodes  show  diffuse  hyperplasia  of  mononuclear 
cells  similar  to  that  described  above.    Stains  for  tubercle  bacilli 
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revealed  a  very  few  enlongated  strongly  acid-fast  bacilli  resembling 
tubercle  bacilli;  they  were  found  only  in  the  necrotic  foci. 

Liver:  There  is  general  granular  degeneration  of  the  liver  cells 
with  intense  congestion.  The  portal  canals  are  infiltrated  with  a 
thick  mantle  of  large  mononuclear  cells.  The  tubercles  visible  in 
the  gross  include  the  portal  canals  and  few  show  liquefaction 
necrosis.  Here  a  few  strongly  acid-  and  alcohol-fast  bacilli  are 
found  resembling  tubercle  bacilli  (Fig.  4). 


Sj)leen:  There  is  diffuse  hyper})lasia  of  large  mononuclear  cells 
obliterating  cords  and  sinuses  and  eucroaciiing  upon  the  follicles. 

Kidneys:  There  is  difl'use  granular  degeneration  of  the  tubule 
cells.  Many  miliary  lym])h()mata  are  scattered  througiiout  the 
cortex  and  medulla  (Fig.  5). 

Stomach  and  colon:  In  the  nuicosa  tlu-re  is  marked  hyi)eri)lasia 
of  solitary  follicles,  many  of  which  are  the  seat  of  supiM'ficial  ulcers. 
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The  bone  marrow  in  the  vertebral  bodies  is  intensely  congested 
and  the  sinuses  are  gorged  or  ruptured.  There  is  a  feeble  hyper- 
plasia of  large  mononuclear  cells.  Islands  of  nucleated  red  cells 
are  missing,  and  the  marrow  cords  are  obliterated. 

Diagnosis :  Subacute  lymphadenitis  and  hepatitis  due  to  infection 
by  tubercle  or  tubercle-like  organisms.  Hyperplasia  of  lymphatic 
system.     Miliary  lymphomata  of  kidney.     Exudative  pneumonia. 


Fig.  3. — Diffuse  lymphoma.     Cervical  l>mph  node. 


Bacteriological  Study.    By  Dr.  Ewing  and  Dr.  Frank  ]M.  Huntoon. 

Cultures  of  retroperitoneal  lymph  node  on  glycerin  egg  medium, 
made  December  24,  gave  a  slight  growth  of  an  acid-fast  bacillus 
resembling  the  tubercle  bacillus,  first  seen  on  February  11.  All 
other  cultures  negative.  Of  five  monkeys  inoculated  intravenously 
on  December  28  with  emulsion  of  lymph  nodes,  three  died  in  a  few 
days  of  gastro-enteritis,  one  of  general  tuberculosis  on  February  3. 
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The  fifth  monkey  died  on  April  11,  of  general  tuberculosis,  most 
marked  in  the  omentum  and  liver,  with  oldest  lesions  in  the  inguinal 
lymph  nodes  at  the  point  of  inoculation.  A  sixth  monkey,  inoculated 
with  5  c.c.  of  blood  serum  drawn  December  19,  died  March  24  of 
general  tuberculosis  very  abundant  in  the  lungs,  liver,  and  spleen. 
Five  guinea-pigs  and  four  rabbits  were  inoculated  with  lymph  node 
emulsion  intraperitoneally  or  intravenously.    One  guinea-pig,  inocu- 


KlG.  4. — L.Miiijliciid  iuliltr:i!iijii  ul  liuital  canal  ot  li\.  r. 

lated  December  28,  died  February  2S  from  throm])osis  of  mesen- 
teric vessels  due  to  a  single  large  granulomatous  mass  in  mesentery. 
No  tubercle  bacilli  were  found  in  this  mass,  and  cultures  were  nega- 
tive. The  mass  consisted  of  inflamed  lymi)h  nodes,  showing  lym- 
phoid hyperplasia,  edema,  but  no  necrosis.  Of  two  guinea-pigs 
inoculated  on  Jaiuiary  25  with  2.5  c.c.  emulsion  of  liver  which  had 
been  kept  on  ice,  one  died  on  March  (1,  of  general  tuberculosis. 
From  the  spleen  a  ])urc  culture  of  tubercle  was  obtained. 
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Four  rabbits  were  inoculated  intravenously  with  0.5  c.c.  of 
emulsion  of  lymph  notle.  They  failed  to  show  any  external  sign  of 
disease  at  the  entl  of  six  months. 

Epicritical :  The  foregoing  case  presents  several  remarkable 
features,  and  in  some  respects  is  unique.  Tuberculosis  running  an 
acute  course  of  six  weeks,  with  continuous  fever,  universal  hemor- 
rhagic eruption,  systemic  involvement  of  lymphatic  organs,  bac- 


FiG.  5. — Miliary  lyiii 


teriemia,  and  absence  of  specific  lesions  in  the  lungs,  is  a  clinical 
type  of  the  disease  not  described  in  current  text-books  of  medicine, 
and,  so  far  as  we  can  learn,  not  pre^'iously  observed. 

The  most  notable  feature  of  the  case  is  the  limitation  of  the 
disease  chiefly  to  the  lymphatic  system,  that  tissue  which  ordinarily 
possesses  a  relative  immunity  to  this  infection.  The  earliest  lesions 
were  those  of  the  cervical  lymph  nodes,  from  which  the  infection 
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spread  through  the  mediastinal  and  abdominal  nodes,  eventually 
producing  multiple  miliary  lesions  of  the  liver  and  spleen.  In 
addition  to  the  focal  lesions  in  which  tubercle  bacilli  were  abundant, 
there  was  a  diffuse  hyperplasia  of  the  lymphatic  structures  of  the 
stomach  and  intestinal  tract.  The  bone  marrow  showed  a  draining 
of  leukocytes,  with  occasional  focal  hyperplasia.  In  the  liver  there 
was  extensive  lymphoid  infiltration  of  the  portal  canals  without 
demonstrable  bacilli,  and  numerous  larger  necrotic  lesions  in  which 
bacilli  were  present. 

The  histological  structure  of  the  necrotic  lesions  containing 
bacilli  was  peculiar.  These  lesions  were  of  acute  exudative  and 
hemorrhagic  character  ending  in  central  necrosis.  They  contained 
giant  macrophages  enclosing  twenty  to  fifty  lymphocytes,  and 
were  quite  different  from  any  cells  seen  in  ordinary  tuberculosis. 
In  the  lymphomatous  areas  not  containing  bacilli,  in  the  cervical 
node  removed  during  life,  in  the  portal  canals,  and  in  the  wall  of 
the  stomach  and  colon  the  lesions  were  indistinguishable  from  those 
found  in  many  cases  of  lymi)hatic  leukemia.  The  pneumonia  was 
a  terminal  process  which  the  clinical  signs  indicated  as  of  a  few 
days'  duration.  It  was,  however,  at  least  partly  of  tuberculous 
nature,  streptococci  being  abundant  and  tubercle  bacilli  being 
present  in  small  numbers  in  a  few  areas  of  necrotic  bronchitis. 

The  blood  picture  suggested  the  diagnosis  of  acute  leukemia. 
There  was  marked  relative  and  slight  absolute  lymphocytosis. 
]Many  of  the  lymphocytes  were  of  very  large  size,  with  large  nuclei. 
In  the  smaller  cells  azure  granules  were  abundant.  Blood  exami- 
nations have  been  reported  in  several  cases  of  tuberculous  purpura, 
all  of  which  showed  little  or  no  leukocytosis,  but  excess  of  poly- 
nuclear  cells.  The  striking  relative  lymphoc}'tbsis  of  the  present 
case  is,  therefore,  an  exception  to  the  rule.  The  suspicion  of 
leukemia  was  strengthened  by  the  structure  of  the  cervical  node 
removed  on  December  13,  whi(  h  could  not  be  distinguished  from 
a  leukemic  process.  The  anemia  and  the  hemorrhagic  eruj^tion 
also  encouraged  the  belief  in  the  leukemic  nature  of  the  disease, 
and  it  was  this  belief  that  led  to  the  inoculation  of  several  monkeys. 
The  association  of  tuberculosis  with  lymjjhatic  leukemia  is  so  com- 
monly observed  as  to  lead  to  the  suspicion  that  lymi^hatic  leukemia 
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ma\'  sometimes  be  of  tuberculous  origin.  The  present  case,  espe- 
ciall\'  the  structure  of  the  cervical  lymph  nodes,  the  \ndespread 
lymphoid  hyperplasia,  the  lesions  of  the  liver,  and  the  blood  picture, 
lends  some  support  to  this  view. 

The  distribution  of  tubercle  bacilli  was  peculiar.  They  were 
found  only  in  the  necrotic  areas,  but  not  in  any  of  the  extensive 
areas  of  lymphoid  infiltration.  The  results  showed  that  they  were 
present  in  the  circulating  blood.  While  cultures  of  the  blood  on 
ordinary  media  were  negative,  inoculation  of  5  c.c.  of  the  blood 
drawn  December  13  into  the  superficial  vein  of  the  groin  of  a 
Rhesus  monkey  was  followed  by  the  death  of  the  animal  in  three 
months  with  acute  general  tuberculosis,  and  a  human  tubercle 
bacillus  was  isolated  from  the  organs  by  culture.  We  believe  that 
intercurrent  tuberculous  infection  of  our  monkeys  can  be  eliminated. 
They  were  all  recently  imported,  and  three  of  the  lot  that  died 
from  enteritis  within  a  few  days  of  their  receipt  were  entirely  free 
from  tuberculosis. 

In  morphology,  the  bacilli  were  unusually  long,  and  many  much 
elongated  and  numerous  branching  forms  were  seen  in  sections. 
Since  these  branching  forms  stained  ^^-ith  methylene  blue  they 
were  at  first  regarded  as  a  streptothrix.  They  were,  howe^■er, 
strongly  acid-fast.  An  intensified  Gram  stain,  as  used  by  ]Much, 
gave  more  bacilli  than  carbol  fuchsin,  but  not  in  any  new  situations. 
In  the.  lymphomatous  areas  it  was  not  possible  to  find  any  Gram- 
positive  granules  that  might  be  identified  as  derivatives  of  tubercle 
bacilh.  The  bacillus  proved  to  be  of  the  human  variety,  on  mor- 
phology, because  of  its  strongly  acid-fast  properties  and  its  long, 
beaded  and  branching  form;  on  cultural  characters,  as  it  grew 
luxuriantly  on  egg  medium,  produced  a  pellicle  on  broth  in  about 
three  weeks,  and  the  culture  on  egg  developed  a  distinct  pink  color; 
and  on  biological  features,  failing  to  kill  rabbits  in  six  months, 
frequently  proving  fatal  to  guinea-pigs,  and  causing  acute  general 
tuberculosis  in  Rhesus  monkeys.  Its  acid  production  has  not  yet 
been  determined. 

The  most  striking  clinical  feature  of  the  case  was  the  exten- 
sive purpura  which  appeared  shortly  after  the  first  symptoms 
and  persisted  with  increasing  intensity  until  the  termination  of 
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the  disease.  Yet  tlie  occurrence  of  extensive  purpuric  eruptions 
in  the  course  of  tuberculosis  has  long  been  recognized,  although 
in  the  current  text-books  its  importance  is  much  underestimated. 
Thus  Bensaude  and  Ki\"et,  in  1906,  gave  a  very  full  account  of 
the  relation  of  purpura  and  tuberculosis,  drawing  extensively 
from  journals  and  text-books  of  fifty  years  ago;  but  in  Osier's 
System,  in  an  otherwise  able  review  of  purpura,  the  reader  draws 
the  impression  that  tuberculosis  is  practically  a  negligible  factor 
in  the  etiology  of  purpura. 

Bensaude  and  liiAct  state  that  general  purpuric  eruptions 
occur  (1)  as  a  premonitory  symptom  of  tuberculosis;  (2)  in  the 
course  of  acute  or  chronic  tuberculosis;  (3)  in  latent  pulmonary 
tuberculosis;  and  (4)  with  extrapulmonary  lesions. 

There  is  an  extensive  literature  on  the  subject  of  tuberculous 
purpura,  illustrating  all  of  these  relations. 

(«)  The  premonitory  form  is  well  illustrated  by  a  case  of  ]\Iolliere's, 
a  man,  aged  twenty  years,  without  tuberculous  antecedents,  who 
suffered  for  six  weeks  from  joint  pains  and  general  purpura,  before 
the  appearance  of  cough,  hemoptysis,  and  progressive  pulmonary 
lesions,  ending  in  death  one  month  later,  ^'ery  similar  cases  are 
reported  by  Cohn,  Wiechel,  and  Moizard  and  Grenet,  the  afebrile 
purpura  preceding  by  one  or  two  wrecks  an  acute  pulmonary  phthisis. 
In  a  case  of  Carnot  and  Harvier,  severe  purpura  of  three  weeks' 
duration  disappeared  and  the  patient  seemed  well,  when  pulmonary 
signs  suddenly  developed  and  cavities  formed  in  six  weeks.  In  a 
case  reported  by  Hoke,  a  woman,  aged  fifty-nine  years,  previously 
quite  well,  suddenly  developed  a  universal  punctiform  and  macular 
purpura  without  iever.  Two  weeks  later  she  died  suddenly  from 
cerebral  hemorrhage.  Autopsy  showed  acute  rbiliary  tuberculosis 
of  the  kidney  and  pelvic  lymph  nodes.  In  Herzog's  case,  a  boy, 
whose  parents  were  tuberculous,  began  to  have  attacks  of  purpura 
at  four  and  one-half  years  of  age,  which  were  frequently'  repeated 
(hu'iiig  seven  years;  when  in  his  eleventh  year  he  de\"eloped  acute 
pulmonary   phthisis,    which   was   rapidly  fatal. 

(h)  In  the  majority  of  cases  the  purpura  has  marked  a  severe 
or  fatal  exacerbation  of  pulmonary  tuberculosis,  as  reported  by 
Bensaude  and  Rivet,  Wagner,  Bauer,  Pratt,  and  others.  In 
Pratt's  case,  a  sailor,  aged  twenty-five  years,  duration  of  disease 
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three  months,  general  and  increasing  purpura  hemorrhagica  ex- 
isted during  the  last  seven  weeks.  Besides  a  general  tuberculosis 
of  lungs  and  spleen,  with  gastric  ulcers,  there  was  marked  enlarge- 
ment and  caseation  of  many  lymph  nodes  throughout  the  body. 

(c)  The  relation  to  latent  tuberculosis  is  illustrated  by  a  case 
of  Dumas',  of  a  soldier  who  suffered  from  punctiform  purpura 
for  se^'eral  days  and  then  suddenly  died  from  cerebral  hemorrhage. 
Autopsy  re^'ealed  old  tuberculous  pleurisy  and  peritonitis.  In 
many  of  the  premonitory  cases  there  is  doubtless  a  latent  focus 
which  serves  as  a  source  of  general  infection,  as  in  several  cases 
collected  by  Bensaude  and  Rivet,  and  Carnot  and  Harvier. 

(d)  Purpura  hemorrhagica  has  occurred  in  the  course  of  many 
extrapulmonary  lesions,  as  in  the  following  cases  quoted  mostly 
from  Bensaude  and  Rivet:  With  acute  tuberculous  meningitis 
(Troisier,  1S73);  in  tuberculous  orchitis  (Gossner);  tuberculosis  of 
kidney  and  pelvic  lymph  nodes  (Hoke) ;  with  tuberculous  mesenteric 
nodes  (Achmeticew) ;  or  cervical  nodes  (Kissel);  or  bronchial  nodes; 
and  with  chronic  coxitis  (Fox),  In  a  case  of  Vollbracht's  eleven 
months  after  a  severe  purpura,  signs  of  Addison's  disease  appeared 
and  autopsy  showed  tuberculosis  of  the  adrenals. 

It  thus  appears  that  severe  general  hemorrhagic  purpura  occurs 
under  many  conditions  in  connection  with  tuberculosis,  and  that 
it  usually  indicates  an  exacerbation  of  the  tuberculous  process. 
\Yhile  ranking  among  the  relatively  rare  manifestations  of  the 
disease,  its  occurrence  is  sufficiently  frequent  to  deserve  more 
attention  than  it  receives  in  current  literature. 

Many  theories  have  been  suggested  for  the  pathogenesis  of 
tuberculous  purpura,  from  a  constitutional  hemorrhagic  diathesis 
to  acute  bacteriemia. 

Although  Rosenberger's  results  of  finding  bacilli  in  the  blood  in 
all  of  125  cases  of  tuberculosis  have  not  been  verified,  it  has  been 
fully  proved  by  many  observers  that  tubercle  bacillemia  is  very 
common.  The  infectivity  of  the  blood  was  shown  by  ^^euillemin 
in  1866,  and  Weichselbaum  found  bacilli  in  the  cadaver  blood 
of  several  cases.  In  1905  Jousset,  by  inoscopy,  demonstrated 
tubercle  bacilli  in  the  blood  in  11  out  of  35  cases  (31  per  cent.)  of 
acute  and  chronic  phthisis.  Liebermeister  often  found  tubercle 
bacilli  in  the  blood  in  pulmonary  phthisis,  and  showed  that  this 
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bacillemia  is  not  of  unfavorable  ])rognosis,  since  it  is  not  often 
followed  by  general  miliary  tuberculosis.  Recently,  1910,  Jessen 
and  Rabinowitsch  found  bacilli  or  Much's  granules  in  the  anti- 
formin  sediment  of  9  out  of  3()  cases  of  tuberculosis,  and  they 
agree  with  Liebermeister  that  it  is  not  of  unfavorable  prognosis.  In 
view  of  these  observations,  it  would  not  be  unreasonable  to  assume 
that  tuberculous  purj)in-a  is  associated  with  sudden  access  of  tubercle 
bacilli  into  the  blood  stream.  Yet  the  occurrence  of  purpura  in 
so  many  cases  in  which  no  general  tuberculosis  followed  repeated 
attacks,  and  its  complete  disappearance,  as  in  Gossner's  case  after 
extirpation  of  a  tuberculous  testicle,  and  the  peculiar  distribution  of 
the  petechicT  in  many  cases,  indicate  that  the  lesions  result  chiefly 
from  the  action  of  a  toxic  substance,  produced  in  the  course  of  the 
disease.  In  the  present  case,  the  histology  of  the  petechia  showed 
nothing  suggestive  of  the  presence  of  bacilli. 
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I.    PROTEINS. 


Introductiox.  The  work  done  in  this  laboratory  during  the 
past  twelve  years  on  the  chemistry  and  physiological  action  of 
the  proteins  and  their  cleavage  products  has  given  a  new  view- 
point in  the  study  of  certain  medical  problems,  and  the  purpose 
of  this  paper  is  to  discuss  some  of  these.  In  order  that  this  may 
be  done  intelligently,  it  will  be  necessary  to  make  some  general 
statements  concerning  proteins.  These  will  be  made  as  brief  and 
concise  as  possible  compatible  with  their  clearness. 

Origin  of  Proteins.  In  nature  all  proteins  are  the  products  of 
life,  and  each  kind  of  living  molecule  elaborates  and  contains  its 
own  specific  protein.  Some  forms  of  life  are  capable  of  construct- 
ing their  proteins  out  of  inorganic  matter,  while  others  can  utilize 
only  that  which  has  been  built  up  by  other  cells  into  protein  mate- 
rial. However,  even  in  the  latter  instance  the  complex  protein 
molecule  of  the  food  is  broken  up  into  smaller  and  less  complex 
groups  before  it  can  be  used  in  the  construction  of  the  new  and 
specific  proteins.  In  all  instances  the  formation  of  the  protein  is  a 
synthetical  process,  and  this  is  true  even  when  the  protein  produced 
is  simpler  in  structure  than  that  from  which  it  is  elaborated.  Plants 
take  the  ammonia,  the  nitrites  and  nitrates  of  the  air,  soil,  and  water, 
and  by  synthetical  processes  convert  these  into  the  proteins  found  in 
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their  tissues.  In  this  process  there  are  two  quite  distinct  stages. 
In  the  first,  the  inorganic  nitrogen  is  synthesized  into  amino  acids, 
and  in  the  second  the  amino  acids  are  combined  to  form  proteins. 
Animals,  at  least  the  higher  animals,  cannot  synthesize  inorganic 
compounds  into  amino  acids.  This  is  done  for  them  by  plants,  and 
to  some  extent  by  bacteria  working  in  conjunction  with  the  plants. 
By  the  symbiotic  action  of  certain  bacteria  and  certain  plants, 
even  the  free  nitrogen  of  the  air  is  drawn  upon  in  the  construction 
of  vegetable  proteins.  The  nitrogen  of  the  food  of  animals  comes 
either  directly  or  indirectly  from  vegetable  proteins.  The  herbiv- 
orous animal  obtains  it  directly,  the  carnivorous  indirectly,  and  the 
omnivorous  in  both  ways.  We  are  accustomed  to  say  that,  so  far 
as  protein  metabolism  is  concerned,  the  ^'egetable  world  is  the 
great  synthetical  or  constructive  laboratory,  while  the  animal  world 
is  the  analytical  or  destructive  machine.  The  plant  takes  the 
smallest  parts  and  builds  them  up  into  highly  complex  bodies, 
while  the  animal  takes  the  complex  and  splits  it  into  pieces,  to  be 
reconstructed  by  the  plant.  In  a  general  way  this  statement  is 
true,  but  it  needs  some  modification  and  explanation  to  be  thor- 
oughly understood.  Until  the  researches  of  Beaumont  were  made 
it  was  assumed  that  the  proteins  upon  which  animals  feed  and 
which,  as  we  have  stated,  come  either  directly  or  indirectly  from 
plants,  undergo  only  such  changes  in  the  alimentary  canal  as  are 
essential  in  order  to  render  them  absorbable.  Indeed,  this  id^a 
prevailed  among  the  most  advanced  physiologists  long  after  it  had 
been  shown  that  proteins  are  converted  by  gastric  digestion  into 
peptones.  However,  it  is  now  known  that  in  perfect  digestion  all 
the  proteins  of  the  food  are  broken  up  into  their  constituent 
amino  acids,  and  that  during  absorption,  or  soon  thereafter,  these 
amino  acids  are  put  together  again,  not  in  the  same  order  as  before, 
but  differently,  and  so  as  to  form  the  specific  proteins  of  the  given 
species  of  animal.  The  specific  precipitin  tests  depend  upon  the 
fact  that  the  blood  and  tissues  of  each  species  contain  their  own 
s])ecific  protein.  The  animal  does,  therefore,  synthesize  proteins. 
It  builds  uj)  the  ])roteins  of  its  own  fluids  and  tissues  with  the 
amino  acids  obtained  by  tearing  down  the  proteins  of  its  foods. 
In  a  healthy  man  no  unchanged  protein  finds  its  way  into  the 
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blood.  His  digestive  enzymes  split  up  the  diverse  proteins  con- 
tained in  his  food,  and  these  are  combined  in  a  manner  peculiar  to 
man.  The  absorption  of  unaltered  proteins,  whatever  their  source, 
is  followed  by  more  or  less  marked  departure  from  health.  It  will 
be  seen  from  the  above  statements  that  the  animal,  as  well  as  the 
plant,  is  a  synthetical  laboratory.  But  the  raw  material  used  in 
the  former  is  the  finished  product  of  the  latter,  which  is  unravelled 
and  then  woven  into  a  new  pattern  which  is  different  in  each  species 
of  animal. 

Living  and  Dead  Proteins.  The  cell  is  the  morphological,  but 
not  the  chemical  or  the  physiological,  unit  of  life.  The  latter  is  the 
protein  molecule  in  its  labile  or  active  state,  capable  of  trading  in 
energy,  absorbing  and  eliminating;  never  in  a  condition  of  equi- 
librium. This  is  living  protein,  and  we  know  no  life  save  that  of 
the  protein  molecule.  Dead  protein  is  in  a  state  of  rest;  it  is  a  stable 
molecule,  it  remains  in  equilibrium.  A  typhoid  bacillus  is  living 
protein,  egg-white  is  dead  protein,  but  both  are  harmful  when  they 
find  their  way  or  are  introduced  into  the  blood  of  an  animal.  If 
egg-white  could  grow  and  multiply  in  the  blood  of  man  it  would  be 
just  as  dangerous  to  prick  one's  finger  with  a  needle  moistened  with 
it  as  it  would  be  to  thus  inoculate  one's  self  with  a  pathogenic 
bacillus.  Bacilli  are  living  proteins,  capable  of  converting  the 
proteins  of  the  man's  body  into  foreign  proteins,  and  all  foreign 
proteins,  living  or  dead,  introduced  into  living  tissue,  act  as 
poisons. 

Enteral  and  Parenteral  Introduction  of  Proteins.  Pro- 
tein foods  are  taken  into  the  alimentary  canal  or  they  are  admin- 
istered by  the  enteral  avenue.  As  we  have  seen,  when  thus  taken 
they  are  split  up  into  amino  acids,  and  do  not  enter  the  blood  as 
foreign  proteins.  When  proteins  are  introduced  through  the  skin, 
intra-abdominally,  intravenously,  or  are  passed  unchanged  through 
a  mucous  membrane,  they  are  said  to  be  administered  parenterally. 
In  natiu-e  it  is  generally  true  that  the  proteins  entering  the  body 
parenterally  are  living,  for  the  very  simple  reason  that  these  may 
work  their  way  through  the  mucous  membrane  of  the  alimentary 
or  respiratory  tract  without  being  destroyed.  Besides,  on  account 
of  their  capability  of  growth  they  are  more  likely  to  do  serious 
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harm  after  penetrating  living  tissue  than  dead  proteins  can  do. 
When  foreign  proteins  are  injected  into  the  blood  directly  or  indi- 
rectly, they  speedily  pass  into  the  tissue.  This  is  true  whether  the 
protein  be  living  or  dead,  whether  it  be  in  solution  or  be  cellular. 
It  has  been  shown  by  experiments  in  this  laboratory  that  when  a 
large  volume  of  egg-white  solution  is  injected  into  the  ear  vein  of  a 
rabbit,  every  trace  of  it  has  disappeared  from  the  circulating  blood 
within  less  than  an  hour,  and  it  has  long  been  known  that  when 
large  numbers  of  bacteria  are  introduced  in  the  same  manner  they 
likewise  speedily  disappear  from  the  blood  current.  Not  only  does 
egg-white  injected  intravenously  disappear  from  the  blood  and 
distribute  itself  through  the  tissues,  but  it  carries  with  it  a  measur- 
able quantity  of  the  normal  proteins  of  the  blood.  These  facts  are 
of  importance  in  the  study  of  protein  fever;  indeed,  they  are  of  so 
much  importance  that  we  feel  it  necessary  to  go  into  some  detail. 
We  introduced  dilutions  of  egg-white  parenterally  into  rabbits. 
They  were  given  intravenously,  intra-abdominally,  and  per  rectum. 
At  varying  periods  following  these  injections  blood  was  drawn 
from  the  rabbit's  heart  and  injected  intra-abdominally  in  guinea- 
pigs.  From  twelve  to  fourteen  days  later  these  pigs  were  treated 
with  dilutions  of  egg-white.  It  will  be  evident  after  we  have 
explained  protein  sensitization  that  if  the  blood  drawn  from  the 
rabbit's  heart  contained  any  trace  of  egg-white  it  would  sensitize 
the  pigs,  and  that  these  would  develop  the  characteristic  symptoms 
of  protein  sensitization  when  treated  with  egg-white  after  a  lapse 
of  twelve  or  fourteen  days.  In  this  way,  and  the  method  is  much 
more  delicate  than  any  chemical  test,  we  demonstrated  that  egg- 
white  introduced  into  the  rabbit  parenterally  disappears  from  the 
circulating  blood  within  a  short  time,  almost  instantly  when  the 
amount  is  small  and  within  one  or  two  hours  when  it  is  large.  By 
determining  the  total  proteins  in  the  blood  serum  before  and  after 
the  injection  of  the  heterologous  protein  it  was  found  that  not  only 
does  the  protein  injected  leave  the  blood  current,  but  it  carries 
with  it  an  appreciable  quantity  of  the  normal  proteins  of  the  blood, 
ajid  this  may  amount  to  as  much  as  2  per  cent.  What  becomes  of 
a  heterologous  protein  injected  into  the  blood?  This  is  a  most 
interesting  and  important  question,  and  upon  its  correct  solution 
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much  depends.  After  the  injected  protein  had  disappeared  from 
the  circulating  blood  the  animals  were  killed  and  various  organs 
and  tissues  rubbed  up  with  physiological  salt  solution,  and  this 
extract  used  to  sensitize  guinea-pigs.  In  this  way  the  presence  of 
egg-white  was  detected  in  the  abdominal  cavity,  bile,  liver,  kidney, 
spleen,  skin,  walls  of  the  stomach,  and  intestines  and  brain,  after 
it  had  disappeared  from  the  circulating  blood.  It  seems  that  when 
a  heterologous  protein  is  injected  either  directly  or  indirectly  into 
the  blood  of  an  animal,  it  is  speedily  expelled  from  the  current, 
and  carries  with  it  an  appreciable  quantity  of  the  normal  proteins 
of  the  blood.  This  appears  to  be  a  law.  When  the  heterologous 
protein  is  in  the  form  of  living  cells,  a  like  expulsion,  not  always 
complete,  occurs.  Some,  the  hematozoa,  apparently,  in  part,  at 
least,  escape  expulsion  by  penetrating  the  corpuscles.  Others  have 
certain  predilection  tissues  in  which  they  largely  accumulate.  The 
typhoid  bacillus  infests  the  mesenteric  glands.  The  pneumococcus 
collects  in  the  lungs,  the  meningococcus  in  the  brain.  The  tubercle' 
bacillus  prefers  the  lungs,  but  is  frequently  able  to  continue  its 
existence,  thanks  to  the  protective  coats  of  fat  and  wax,  in  any 
tissue.  The  virus  of  the  exanthemata  makes  its  heaviest  deposit 
in  the  cutaneous  tissue.  It  is  largely  due  to  these  differences  in 
distribution  of  the  harmful,  heterologous  protein  that  the  protein 
diseases,  which  include  all  infections  and,  in  addition,  such  mani- 
festations of  protein  poisoning  as  is  designated  as  the  serum  disease, 
show  their  most  characteristic  symptoms.  As  we  shall  attempt 
later  to  demonstrate,  those  who  die  from  smallpox,  scarlet  fever, 
tuberculosis,  typhoid  fever,  and,  indeed,  most  of  the  infectious 
diseases,  die  from  the  effects  of  the  same  poison  which  is  a  certain 
group  in  the  protein  molecule,  but  the  symptoms  vary  with  the 
tissue  in  wdiich  the  protein  is  most  abundantly  deposited,  and 
where  consequently  it  is  broken  up  in  greatest  quantity.  We 
have  discussed  this  point  more  fully  in  Zeitschrift  f.  Immunitdts- 
forschung,  vol.  ix,  p.  16. 

The  Poisonous  Group  ix  the  Protein  Molecule.  In  1903 
Vaughan  and  Wheeler  showed  that  the  protein  molecule  can  be 
broken  up  by  the  action  of  a  dilute  alcoholic  solution  of  sodium 
hydroxide  into  poisonous  and  non-poisonous  parts.    This  work  has 
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been  confirmed  by  Xicolle  and  Abt  {Annales  de  Vlnstitui  Pasteur, 
February,  190S)  and  others.  In  this  laboratory  more  than  thirty 
proteins,  bacterial,  vegetable,  and  animal,  have  been  split  up  and 
the  poison  found  in  all,  with  the  exception  of  one  commercial 
peptone.  Gelatin  does  not  contain  the  poisonous  group,  and  it  is 
possible  that  this  peptone  was  made  from  gelatin,  or  possibly  the 
process  of  digestion  used  in  the  preparation  was  carried  far  enough 
to  destroy  the  poison.  From  the  results  of  this  work  we  have 
concluded  that  all  true  proteins  contain  the  poisonous  group. 

Peptones  are  poisonous,  and,  as  we  have  stated,  our  poisonous 
group  has  been  found  in  peptones,  and  the  symptoms  induced  by 
peptones  and  those  following  the  administration  of  our  poison  are 
quite  similar,  if  not  identical,  and  we  conclude  from  this  that  it  is 
the  presence  of  our  poisonous  group  in  the  peptone  molecule  which 
renders  the  latter  poisonous.  We  shall  not  be  at  all  surprised  if 
more  thorough  study  shows  chemical  and  possibly  slight  physio- 
logical differences  between  the  poison  as  we  have  obtained  it  by 
crude  and  imperfect  chemical  methods,  and  as  it  is  detached  from 
the  complex  protein  molecule  under  the  action  of  the  ferments 
furnished  by  animal  cells.  Indeed,  one  of  us  has  repeatedly  stated 
in  articles  upon  this  subject  that  our  methods  of  splitting  up  the 
protein  molecule  must  be  crude  and  imperfect  compared  with  that 
carried  on  in  the  animal  body.  So  much  has  been  written  on  the 
work  done  on  the  protein  poison  discovered  by  ^'aughan  and 
^Vheeler  that  we  will  content  ourselves  here  with  some  brief  state- 
ments. It  is  well  to  recall  that  the  poison  is  non-coagulable,  is 
soluble  in  water  and  in  alcohol,  is  diffusible  slowly  through  animal 
membranes,  gives  perfectly  the  biuret  and  Millon  reactions,  and 
is  not  poisonous  when  administered  by  the  moUth.  When  admin- 
istered parenterally  it  induces  the  same  symptoms  in  like  sequences 
as  those  which  follow  the  second  administration  of  a  protein  to  an 
animal  previously  sensitized  to  it. 

In  the  Shattuck  lecture  for  1906,  Vaughan  formulated  his  ideas 
concerning  the  poisonous  group,  which,  with  some  modifications, 
suggested  by  subsequent  study,  may  be  stated  as  follows: 

1.  The  ultimate  unit  of  life  is  not  the  cell,  but  the  protein 
molecule. 
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2.  Each  protein  molecule  has  a  chemical  nucleus  or  arch  on, 
comparable  with  the  benzol  ring  about  which  so  many  organic 
compounds  are  built  up.  About  the  chemistry  of  this  protein 
nucleus  we  know  but  little,  but  we  do  know  that  it  contains 
nitrogen  and  does  not  contain  phosphorus. 

3.  This  chemical  nucleus  is  the  protein  poison. 

4.  Chemically  attached  to  this  nucleus  are  groups  which  are 
different  in  each  kind  of  protein.  These  may  be  designated  as  the 
distinctive  or  characteristic  groups,  for  it  is  in  these  that  one 
protein  differs  from  another.  It  is  through  these  distinctive  groups 
that  the  protein  molecule  carries  on  its  ordinary  functions  of 
absorption  and  elimination;  or,  possibly,  this  is  done  through  a 
third  set  of  chemical  groups  attached  to  those  which  we  have 
designated  as  distinctive. 

5.  The  chemical  nucleus  is  a  poison  when  stripped  of  its  attached 
groups,  and  it  is  a  poison  because  in  its  free  state  it  violently  attacks 
other  proteins,  from  which  it  tears  the  secondary  groups. 

6.  The  cells  of  the  animal  body  function  through  their  secondary 
and  possibly  through  their  tertiary  groups,  and  when  these  are  torn 
from  any  large  proportion  of  the  protein  molecules  in  a  cell,  that 
cell  can  no  longer  function  normally.  The  injury  done  to  a  cell 
by  the  action  of  a  free  primary  group,  which  is  the  poisonous 
group,  depends  upon  the  number  of  its  protein  molecules  disrupted 
and  the  extent  to  which  this  disruption  is  carried.  The  injury  done 
to  the  animal  as  a  «'hole  depends  upon  what  cells  are  thus  dis- 
rupted, and  the  extent  to  which  the  disruption  is  carried.  Many 
red  blood  cells  may  be  disrupted  without  endangering  the  life  of 
the  animal,  but  when  relatively  few  cells  in  the  respiratory  centre 
or  some  other  vital  point  are  put  out  of  commission  for  even  a 
short  time,  the  life  of  the  animal  is  endangered.  The  prompt 
recovery  which  follows  sublethal  doses  of  the  protein  poison  suggests 
to  us  that  the  cell  molecules  have  the  ability  of  repairing  themselves, 
provided  the  injury  is  not  too  great,  with  great  promptness 

7.  The  intensity  and  promptness  with  which  the  protein  nucleus 
acts  as  a  poison  depends,  in  part  at  least,  upon  the  thoroughness 
with  which  it  has  been  stripped  of  its  secondary  groups.  In  the 
preparation  of  the  poison,  even  with  our  crude  methods  in  vitro, 
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we  can,  by  slightly  altering  the  temperature  or  the  strength  of  the 
alkali,  obtain  a  product  which  will  act  slowly,  or  one  which  will 
kill  with  great  promptness.  The  chemical  nu  leus  of  the  protein 
molecule  seems  to  be  an  acid,  while  the  secondary  groups  have 
basic  properties.  If  all  the  latter  are  stripped  off,  the  primary 
group  is  left  in  the  form  of  a  free  acid,  with  intense  avidity  for  any 
secondary  group  with  which  it  may  come  in  contact.  Indeed,  it 
was  shown  by  work  in  this  laboratory  some  years  ago  that  the 
protein  poison  may  be  partially,  at  least,  neutralized  with  sodium 
bicarbonate,  and  the  intensity  of  its  poisonous  action  much  re- 
duced. When  the  secondary  groups  are  only  partially  removed, 
the  intensity  of  the  action  of  the  poison  depends  upon  the  extent 
to  which  this  has  been  done. 

8.  When  the  chemical  nucleus  is  itself  disrupted,  its  poisonous 
properties  are  destroyed.  Work  in  this  laboratory  has  shown  that 
the  protein  poison,  though  only  a  part  of  the  protein  molecule,  is 
still  quite  a  complex  body,  and  when  broken  up  with  strong  chemi- 
cals, it  furnishes  amino  acids.  In  size  and  structure  it  lies  some- 
where between  peptone  and  amino  acid.  It  is  contained  within  the 
molecule  of  the  former  and  it  contains  numerous  molecules  of  the 
latter.  In  normal  enteral  digestion  all  the  protein  is  broken  up 
into  amino  acids,  and  consequently  the  poison  is  destroyed. 


II.    BACTERIAL   PROTEINS. 

Bacteria  are  unicellular  microorganisms.  They  are  living,  labile 
proteins,  capable,  under  certain  favorable  conditions,  of  multipli- 
cation. Some  may  pass  into  a  resting  stage,  or  of  dormant  Hfe,  in 
the  form  of  seeds  or  spores.  They  multiply  by  fission,  a  form  of 
polymerization.  There  is  but  slight,  if  any,  difi'erentiation  in 
their  tissue.  It  has  been  assumed  by  some  that  they  have  a  frame 
work  of  cellulose,  or  at  least  a  cell  membrane,  but  this  is  only  an 
assumption,  and  the  existence  of  such  a  structure  has  never  been 
demonstrated;  on  the  other  hand,  Wheeler  and  Leach,  in  this 
laboratory,  have  made  careful  search  for  cellulose  in  bacterial 
substances,    with    wholly   negative   results.     Some,    the   tubercle 


VAUGHAN,   GUMMING,   WRIGHT:   FEVER  199 

bacillus,  for  instance,  accumulate  in  their  cells  fats  and  waxes 
which  protect  them  to  some  extent  from  the  destructive  action  oi 
certain  ferments.  Essentially,  bacteria  consist  of  proteins  or  nucleo- 
proteins,  and  their  chemical  composition  must  be  constantly  borne 
in  mind  in  their  study.  Their  molecules,  like  those  of  all  proteins, 
contain  a  poisonous  group,  and  this  is  equally  true  of  both  patho- 
genic and  non-pathogenic  bacteria.  Like  all  other  living  proteins, 
they  absorb,  assimilate,  and  excrete.  Some  are  capable  of  utilizing 
non-protein  material  in  their  growth,  but  most  of  those  of  interest 
in  our  present  study  feed  upon  protein  material.  In  order  to  do 
this,  they  must  elaborate  proteolytic  ferments,  and  certainly  all 
pathogenic  bacteria  do  this.  These  ferments  are  elaborated  within 
the  bacterial  cell  from  which  they  are  excreted,  and  then  they 
split  up  the  surrounding  proteins  into  products  which  can  be 
utilized  by  the  cell  in  maintainiiig  its  existence,  and  in  enabling 
it  to  multiply.  Each  kind  of  bacterium  generates  its  own  specific 
ferment  or  ferments,  and  within  certain  limits  these  ferments  are 
specific.  They  are  capable  of  causing  the  cleavage  of  certain 
proteins  under  certain  conditions,  but  not  of  all  proteins  under 
all  conditions. 

Bacteria  are  divided  into  pathogenic  or  parasitic,  and  sapro- 
phytic or  non-parasitic.  The  latter  are  capable  of  digesting  only 
dead  proteins,  while  the  former  may  feed  upon  the  proteins  of  the 
living  animal.  There  are  obligate  parasites  and  obligate  sapro- 
phytes, and  facultative  parasites  and  facultative  saprophytes. 

Let  us  see  what  principles  determine  this  classification.  No  cell, 
be  it  of  a  unicellular  or  one  of  a  multicellular  organism,  can  continue 
the  processes  of  life  unless  it  can  obtain  food  from  the  medium  in 
which  it  is  placed.  So  far  as  its  protein  food  is  concerned,  the  cell 
must  be  able  to  digest  some  portion  of  the  protein  by  which  it  is 
surrounded.  This  can  be  accomplished  under  natural  conditions 
only  by  its  proteolytic  ferment.  If  a  given  bacterium,  B.  prodigiosus 
for  instance,  be  introduced  in  small  numbers  into  the  body  of  man, 
its  proteolytic  ferment  is  unable  to  split  up  the  proteins  of  the  man's 
body,  and  consequently  the  organism  dies  of  starvation.  This  is 
one  of  the  two  important  conditions  that  relieve  man  from  destruc- 
tion through  bacterial  invasion.     But  there  is  another  important 
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factor  in  this  struggle  for  existence  between  the  man  and  the 
bacteria  of  which  he  often  becomes  the  unwilhng  and  unknowing 
host.  The  cells  of  the  man's  body  are  living  organisms,  and  they, 
too,  feed  upon  the  proteins  with  which  they  are  brought  into  con- 
tact, and  they  do  this  through  the  agency  of  their  proteolytic 
ferments;  now,  these  ferments  are  able  to  digest,  and  thus  destroy, 
the  great  majority  of  bacteria  brought  within  the  range  of  their 
activity.  The  more  readily  and  intensely  these  body  ferments 
act,  the  more  promptly  will  the  invader  be  destroyed.  These  are 
the  fundamental  principles  of  natural  immunity,  but  when  we 
come  to  the  bacterial  diseases  the  story  changes  somewhat.  The 
fact  that  a  gi\en  bacterium  has  established  itself  in  the  body  of 
man  proves  that  its  proteolytic  ferment  is  able  to  split  up  the 
proteins  of  the  man's  body,  or  some  of  them  at  least,  andthis  sup- 
plies its  parent  cell  with  food,  and  it  also  shows  that  the  proteolytic 
ferments  of  the  cells  of  the  man's  body  have  not  destroyed  the 
invader.  Then  how  is  it  that  man  ever  recovers  from  an  infection? 
In  the  large  majority  of  instances  he  does  recover,  and  how  is  this 
recovery  brought  about?  In  one  of  two  ways,  or  by  a  combina- 
tion of  the  two.  The  body  cells  may  bring  into  action  both  offen- 
sive and  defensive  agencies.  Having  no  proteolytic  enzyme  capable 
of  digesting  the  foreign  invading  protein,  the  body  cells  set  to  work 
to  make  one.  This  is  strikingly  exemplified  in  the  phenomena  of 
protein  sensitization  (improperly  designated  as  anaphylaxis).  That 
protein  sensitization  is  a  form  of  immunity  was  first  shown  by 
Vaughan  and  Wheeler,  in  1907,  and  has  been  confirmed  by  the 
researches  of  Nicolle  and  Abt  in  France,  and  of  Friedberger, 
Pfeifter  and  Mita,  and  others  in  Germany.  The  enzyme  elaborated 
in  protein  sensitization  is  specific  and  requires  time  for  its  develop- 
ment. A  man  today  drinks  water  containing  ^•irulent  typhoid 
bacilli,  he  does  not  develop  typhoid  fever  today  nor  tomorrow,  but 
after  a  period  of  incubation.  During  this  period  the  man  is  quite 
well,  while  at  the  same  time  the  typhoid  bacilli  in  his  body  are 
multiplying  in  great  numbers.  It  is  not,  therefore,  the  growth 
and  multiplication  of  the  bacilli  in  his  body  that  directly  cause 
the  symptoms  of  the  disease.  This  is  an  essential,  but  a  prelimi- 
nary phenomenon  in  the  development  of  the  disease,  and  in  many 
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instances  it  proceeds  without  the  host  being  conscious  of  the  guests 
who  are  so  greedily  feeding  and  so  rapidly  multiplying  at  the 
expense  of  his  tissue.  Suddenly,  or  more  gradually,  as  the  case 
may  be,  the  period  of  incubation  stops,  and  that  of  active  disease 
begins.  The  body  cells  have  manifested  their  new  weapon  in  the 
form  of  a  specific  enzyme,  and  with  this  begins  the  active  destruc- 
tion of  the  invading  bacilli.  We  know  that  the  specific  ferments 
of  the  infectious  diseases  are  elaborated  by  the  fixed  cells.  As  has 
already  been  stated,  the  foreign  protein,  be  it  living  or  dead,  is 
distributed  through  certain  predilection  organs  and  tissues,  and 
in  these  the  specific  enzyme  is  formed,  and  here  is  the  most  impor- 
tant seat  of  the  digestion,  by  which  the  body  cells  seek  to  destroy 
the  foreign  cells.  In  all  protein  diseases,  and  these  include  all 
bacterial  and  all  protozoal  diseases,  the  phenomena  of  the  disease 
are  due  to  the  digestion  of  the  foreign  protein.  In  pneumonia 
the  central  seat  of  the  digestion  is  in  the  lungs;  in  the  exan- 
themata, in  the  skin  and  in  some  instances  the  mucous  mem- 
branes; in  meningitis,  in  the  membranes  of  the  brain,  etc.  The 
enzymes  are  specific,  but  the  poisonous  products  resulting  from 
the  digestion  owe  their  effects  to  the  same  group  in  the  protein 
molecule;  its  chemical  nucleus  or  archon. 

The  defensive  agenc}'  by  which  the  body  cells  seek  to  protect 
themselves  against  the  invading  cells  is  the  antibody  formed  to 
neutralize  the  effect  of  the  proteolytic  enzyme  of  the  invading 
cells.  It  seems  to  be  a  law  that  living  cells,  when  brought  fre- 
quently in  contact  with  a  proteolytic  ferment,  form  an  antibody 
to  that  ferment.  This  is  the  most  plausible  and  rational  explana- 
tion of  the  fact  that  the  stomach  and  other  digestive  organs  do 
not  digest  themselves,  and  years  ago  Hildebrandt  showed  that  the 
digestive  ferments  when  injected  into  animals  stimulate  the  pro- 
duction of  antibodies.  \Mien  the  body  cells  elaborate  an  efficient 
antibody  to  the  ferment  of  a  foreign  cell  growing  within  the  body, 
that  invading  cell  can  no  longer  multiply  in  that  animal's  body. 
These  foreign  cells  already  developed  in  the  body  may  remain 
there  for  a  long  time,  weeks,  months,  and  possibly,  in  some  cases, 
years,  but  so  long  as  the  antibody  is  produced  in  efficient  form, 
they  can  do  no  harm.    This  explains  the  well-known  fact  that  the 
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agent  which  causes  a  disease  may  remain  in  the  body  after  recovery 
from  the  disease.  While  the  organism  has  lost  its  virulence  for 
that  particular  host,  it  will,  or  at  least  may,  prove  virulent  when 
transferred  to  another  host. 

The  enzymes  which  we  are  considering  may  be  divided  into  two 
classes — extracellular  and  intracellular.  All  enzymes  are  cellular 
products,  but  some  remain  within  the  cells  which  produce  them 
and  act  only  upon  material  brought  to  them.  Others  are  excretory 
products  of  the  cell  and  may  be  carried  to  distant  parts  of  the  body, 
and  there  manifest  their  activities.  In  another  sense  this  same 
classification  may  be  made,  but  with  a  different  application.  Some 
enzymes  act  only  intracellularly,  and  others  only  extracellularly. 
A  given  enzyme,  classified  as  extracellular  as  to  the  cell  producing 
it  may  need  to  penetrate  another  cell  before  it  can  digest  its  pro- 
tein constituents.  To  fully  elucidate  these  points  and  to  cite 
illustrations  would  unduly  lengthen  this  paper,  and  must  be 
reserved  for  another.  But  we  must  be  permitted  to  say  in  this  con- 
nection that  there  are  strong  reasons  for  believing  that  the  toxins 
are  ferments.  The  most  important  of  these  reasons  one  of  us 
stated  some  years  ago  substantially  as  follows:  (1)  They  do  not 
give  the  protein  reactions,  the  biuret  and  ]Millon.  (2)  They  are 
recognized  only  by  their  effects.  (3)  In  solution  their  activity  is 
destroyed  by  a  temperature  below  100°.  (4)  They  have  their 
optimum  temperature,  at  which  they  are  most  active.  (5)  They 
have  a  period  of  incubation  before  their  eftects  can  be  recognized. 
(6)  They  lead  to  the  elaboration  of  antibodies.  (7)  They  are  the 
products  of  living  cells. 

If  it  could  be  conclusively  demonstrated  that  the  so-called 
toxins  are  in  reality  ferments,  the  understanding  of  the  infectious 
diseases  would  be  much  simplified. 


III.    PROTEIN    FEVER. 

When  a  protein  escapes  digestion  and  is  carried  into  the  blood 
and  tissues  in  an  unbroken  state  it  must  be  disposed  of  in  some 
way.     It  is  digested.     For  this  digestion  proteolytic  enzymes  are 
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essential.  It  has  long  been  known  that  the  blood  and  many  fixed 
cells  elaborate  such  enzymes,  but  under  ordinary  conditions  these 
enzymes  are  limited  in  amount  and  in  effectiveness.  They  can 
digest  only  certain  proteins,  and  these  only  in  limited  amount. 
If  the  protein  introduced  be  one  of  those  easily  acted  upon  by  the 
enzymes  normally  present,  and  if  the  amount  introduced  be  small, 
the  foreign  protein  is  easily  and  effectively  disposed  of.  This  is 
true  of  proteins  of  this  class,  whether  they  be  living  or  dead.  In 
this  lies  the  greatest  factor  in  natural  immunity.  Bacteria  and 
protozoa  of  diverse  kinds  must  be  continually  finding  their  way 
through  the  mucous  membrane  of  the  respiratory  and  alimentary 
tracts  into  the  blood,  but  the  vast  majority  of  these  give  no  trouble, 
because  they  are  destroyed  immediately  b}'  the  normal  digestive 
enzymes.  ]Moreover,  these  enzymes  differ  in  kind  in  species  of 
animals,  and  in  effectiveness  in  individuals  of  the  same  species,  and 
in  this  we  have  the  most  rational  explanation  of  racial  and  indi- 
vidual immunity  and  susceptibility.  The  case  is  different  when  the 
foreign  protein  introduced  is  one  upon  which  the  body  enzymes  are 
without  effect.  When  this  happens  the  invading  protein,  if  living, 
may  begin  to  multiply,  and  in  so  doing  it  converts  the  proteins  of 
its  host  into  its  own  specific  proteins.  This  continues  until  the 
body  cells  elaborate  a  specific  enzyme  for  the  destruction  of  the 
invader.  This  time  is  the  period  of  incubation  in  the  infectious 
diseases. 

In  all  instances  of  parenteral  digestion  the  process  occurs  within 
the  body,  not  on  the  outside,  as  in  alimentary  digestion,  and  the 
products  come  in  direct  contact  with  the  living  cells  of  various 
organs.  The  peptone  formed  in  alimentary  or  enteral  digestion  is 
broken  up  into  non-poisonous  parts  before  absorption,  but  in  paren- 
teral digestion  the  protein  is  already  within  the  body  before  it  is 
split  up,  and  the  digestion  products  manifest  their  ill  effects, 
provided  they  have  such,  on  the  tissues  with  which  they  come  in 
contact.  Certain  results  follow  from  the  parenteral  digestion  of 
proteins,  or,  more  properly  speaking,  accompany  the  process. 

First,  there  must  be  elevation  of  temperature.  The  formation  of 
digestive  ferments  necessitates  increased  cellular  activity,  and  this 
means  augmented  chemical  action  accompanied  by  elevation  of 
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temperature.  Even  when  the  production  of  digestive  ferments 
involves  a  comparatively  few  cells,  such  as  those  of  the  salivary 
glands,  there  is  a  local  increase  in  temperature  easily  measurable. 
The  same  is  true  of  other  glands  that  supply  the  alimentary  diges- 
tive fluids.  In  parenteral  digestion,  the  number  and  distribution 
of  the  cells  supplying  the  ferment  are  much  greater  than  in  any 
of  the  special  digestive  glands,  and  consequently  the  elevation  of 
temperature  becomes  measurable  in  every  part  of  the  body.  In 
other  words,  fever  is  an  essential  result  of  parenteral  digestion. 
The  height  of  the  fever  will  be  determined  by  the  number,  kind,  and 
distribut'on  of  the  cells  involved,  and  by  the  effects  of  the  products 
of  the  digestion. 

Secondly,  parenteral  digestion  of  proteins  means  the  splitting  of 
the  large  and  complex  protein  molecules  into  smaller  bodies  which 
are  characterized  by  their  nitrogen  content,  and  which  are  elimi- 
nated, especially  in  the  urine.  In  other  words,  parenteral  protein 
digestion  is  followed  by  increased  nitrogen  elimination.  It  has  long 
been  known  that  nitrogen  elimination  is  increased  in  fever,  but 
the  reason  for  this  does  not  seem  to  have  been  clearly  understood. 
The  high  temperature  and  the  increased  nitrogen  output  are  con- 
comitant results  of  the  parenteral  digestion  of  protein.  It  should 
be  clearly  understood  that  the  increased  nitrogen  does  not  come 
solely  or  even  in  large  part  from  the  foreign  protein  digestejd. 
Its  sources  are  three:  (1)  It  in  part  results  from  the  increased 
activity  of  the  cells  supplying  the  ferments;  (2)  in  part  from  the 
cleavage  of  the  foreign  protein;  and  (3)  in  part  from  the  destruc- 
tive action  of  the  digestive  products  upon  the  proteins  of  the  body. 
The  increased  temperature  has  the  same  distribution.  Of  these 
three  sources  of  heat  and  increased  nitrogen  metabolism,  the  first 
and  third  are  much  more  important  than  the  second. 

A  third  essential  phenomenon  of  parenteral  digestion  is  increased 
blood  supph'  to  the  tissue  in  wliich  the  digestive  process  takes 
place.  In  local  infections  this  is  easily  recognized  by  the  swollen 
and  reddened  condition  of  the  part.  Here  we  easily  perceive  the 
characteristics  of  inflammation — calor,  rubor,  tumor,  and  dolor. 
In  the  more  widely  distributed  infections  the  inflammation  is 
co-extensive  with  the  infection  and  with  the  location  of  the  digestive 
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process.  Increased  blood  supply  accompanies  the  active  produc- 
tion of  all  ferments,  and  is  easily  recognized  by  augmentation  in 
depth  of  color  and  in  size  in  all  glands  when  in  full  action.  When 
the  digestive  process  brought  into  play  for  the  purpose  of  destroy- 
ing a  foreign  protein  involves  a  relatively  large  volume  of  tissue 
the  action  of  the  heart  is  quickened  and  is  recognized  by  the  rapid 
pulse. 

A  fourth  accompaniment  of  parenteral  protein  digestion  is 
increased  formation  of  carbonic  acid  gas.  This,  also,  comes  from 
the  three  sources,  the  cells  furnishing  the  enzyme,  the  cleavage  of 
the  protein,  and  the  destructive  action  of  the  products  of  digestion 
on  the  tissues  of  the  body.  The  increased  production  of  carbonic 
acid  in  secreting  glands  is  easily  recognizable  and  measurable. 

Still  another  result  of  the  parenteral  digestion  of  proteins  is 
the  increased  formation  of  the  inorganic  constituents  of  the  urine. 
All  proteins  contain  inorganic  substances,  and  when  the  protein 
molecule  is  broken  up  these  are  liberated  and  eliminated. 

It  follows  from  what  has  been  said  that  fever,  increased  nitrogen 
elimination,  rapid  pulse,  increased  production  of  carbonic  acid  gas, 
and  increased  elimination  of  inorganic  salts  are  phenomena  of 
parenteral  protein  digestion.  Fever  is  a  symptom,  an  indication, 
a  phenomenon  of  parenteral  protein  digestion. 

THE    PRODUCTION    OF    CONTINUED    FEVER   BY   REPEATED 
SUBCUTANEOUS   INJECTIONS  OF   PROTEIN. 

Vaughan,  Wheeler,  and  Gidley  {Jour.  Amer.  Med.  Assoc,  August 
21,  1909)  published  a  preliminary  note  on  this  subject.  They 
used  rabbits  and  injected  solutions  of  egg-white  and  the  crude 
soluble  poison  obtained  by  splitting  up  typhoid  bacilli  with  a  2  per 
cent,  solution  of  sodium  hydroxide  in  absolute  alcohol.  Aqueous 
solutions  of  the  latter  are  decidedly  acid  in  reaction,  and  these  were 
employed  both  without  and  after  neutralization  with  sodium  bicar- 
bonate. The  animals  were  weighed  at  the  same  hour  each  day. 
The  urine  was  collected,  its  specific  gravity,  ash,  and  nitrogen 
determined.  A  few  illustrations  of  the  results  obtained  at  that  time 
will  be  given: 
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Rabbit  Xo.  3. — This  animal  received  every  two  hours  from  9  a.m. 
to  9  P.M.  subcutaneously  200  mg.  of  the  crude  soluble  poison  from 
the  typhoid  bacillus.  This  substance  contained  about  10  per  cent, 
of  the  poison  in  the  purest  form  in  which  we  have  been  able  to 
obtain  it.    The  following  results  were  recorded: 

Date.  Weight.  Urine.  Sp.  Or.  Ash  X. 

April  22,  1909  .      .      .      .      .      2440 

April  23,  1909 2255 

April  24,  1909 2080 

April  25,  1909 

Chart  I  shows  the  temperature  of  this  animal.  It  died  with 
a  convulsive  movement  after  the  last  injection. 

Rabbit  Xo.  5. — This  animal  received  four  doses  daily  of  200 
mg.  of  the  crude  soluble  typhoid  poison  from  April  30  to  May  19, 
inclusive,  and  remained  under  observation  until  ]May  28.  It  grad- 
ually decreased  in  weight  until  May  24,  five  days  after  the  treat- 
ment was  discontinued,  after  which  it  gradually  increased.  The 
weight  was  taken  daily  and  the  urine  collected  and  submitted  to 
the  same  examination  as  in  the  preceding  case.  The  initial  weight 
was  2750  grams;  the  lowest,  five  days  after  the  injections  were  dis- 
continued, was  2340  grams,  a  loss  of  410  grams,  or  nearly  15  per 
cent.  The  daily  urine  of  the  fore  period  measured  275  c.c;  that 
of  the  treatment  period  fluctuated  within  wide  limits,  but  averaged 
243  c.c;  that  of  the  after  period  of  eight  days  averaged  170  c.c, 
and  after  this  the  volume  returned  to  normal.  The  total  ash  and 
nitrogen  increased  during  the  treatment,  and  remained  above  the 
normal  for  three  days  longer  and  then  gradually  fell  to  the  normal. 
The  animal  apjjarently  recovered  fully,  though  we  have  no  record 
of  its  subsequent  history.^ 

Rabbit  Xo.  6. — Chart  III  shows  the  temperature  curve  in  this 
animal.  It  was  given  subcutaneously  200  mg.  of  the  crude  soluble 
typhoid  poison  every  two  hours,  from  7  a.m.  to  9  p.m.,  from  ^Nlay  3 
to  May  IS,  1909. 

*  Urine  for  sixteen  hours.  '  Urine  for  ten  hours. 

'  Chart  II  is  omitted  on  account  of  being  too  large  for  insertion. 
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Rahhii  Xo.  7. — This  animal  received  subcutaneous  injections  of 
egg-white  diluted  with  an  equal  volume  of  0.5  per  cent,  phenol. 
The  treatment  continued  from  ]\Iay  27  to  June  15,  1909.  The 
initial  dose  was  2  c.c.  of  the  dilution  every  two  hours  from  7  a.m.  to 
9  P.M.  This  was  doubled  June  1,  and  again  June  4.  The  animal 
received  40  doses  of  2  c.c.  each,  20  doses  of  4  c.c.  each,  and  82  doses 
of  8  c.c.  each;  in  all,  816  c.c.  Albumin  appeared  in  the  urine  when 
the  dose  was  increased  to  4  c.c,  and  continued  until  the  eleventh 
day  after  the  injections  were  discontinued.  It  was  shown  by 
sensitizing  guinea-pigs  with  the  urine  that  it  contained  both  egg- 
white  and  serum  albumin.  Chart  IV  shows  the  record  of  this 
rabbit. 

THE   PRODUCTION   OF   FEVER   BY   INTRA-ABDOMINAL    INJECTIONS 

OF   PROTEINS. 

Large  doses  of  egg-white,  single  or  repeated,  injected  into  the 
abdominal  cavity  of  a  non-sensitized  rabbit,  cause  no  elevation  of 
temperature;  on  the  contrary,  if  a  close  and  long-continued  watch 
of  the  temperature  be  kept  after  such  injections,  it  will  often  be 
found  to  be  subnormal.  In  August,  1909,  we  injected  the  whites 
of  three  eggs,  measuring  SO  c.c,  into  the  abdominal  cavity  of  a 
rabbit.  The  temperature  was  taken  every  two  hours  from  8  a.m. 
to  6  P.M.  from  the  date  of  the  injection  (August  22)  to  September^. 
There  was  at  no  time  any  elevation  of  temperature  above  that  of 
the  fore  period,  and  the  morning  temperature  fell  as  low  as  97°, 
and  on  one  day  to  96.6°.  The  animal  lost  one-fifth  of  its  initial 
weight.  The  urine  averaged  normal  in  amount,  and  at  no  time  did 
it  contain  albumin. 

In  contrast  to  this,  0.05  c.c.  of  egg-white  filtered  through  cotton 
and  injected  intra-abdominally  induced  the  temperature  recorded 
in  Chart  V. 

THE    PRODUCTION    OF   FEVER    BY    INTRAVENOUS   INJECTIONS 
OF   PROTEINS. 

The  intravenous  injection  of  a  large  amount  of  egg-white  in  a 
single   or   in   repeated   doses   in   non-sensitized   rabbits   does   not 
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cause  any  marked  elevation  of  temperature.  Having  kept  a  rabbit 
under  observation  for  three  days  and  finding  that  its  temperature 
at  no  time  reached  102°,  we  injected  4  c.c.  of  a  dilution  of  egg- 
white  with  an  equal  volume  of  physiological  salt  solution  into  its 
ear  vein  every  two  hours,  from  8  a.m.  to  6  p.m.  This  dilution  had 
been  passed  through  a  Berkefeld  filter  and  each  c.c.  contained 
26  mg.  of  protein,  as  ascertained  by  a  nitrogen  determination. 
This  dosage  was  continued  for  six  days.  During  the  greater  part 
of  this  time  the  temperature,  which  was  taken  before  each  injec- 
tion, remained  normal,  sometimes  subnormal,  and  only  once  did 
it  reach  102°.  The  dose  was  then  increased  to  10  c.c.  and  continued 
at  this  for  four  days.  Twenty-four  hours  after  the  increase  there 
was  irregular,  but  not  marked,  elevation  of  temperature,  the  highest 
point  reached  being  104.4°.  The  animal  remained  apparently  well; 
its  greatest  weight  was  observed  at  the  time  when  the  largest 
injections  were  being  given,  and  at  the  same  time  the  volume  of 
urine  greatly  increased — from  114  c.c,  the  average  of  the  fore  period, 
to  as  much  as  650  c.c.  Albumin  was  not  found  in  the  urine  at  any 
time.  This  experiment  was  continued  from  August  6  to  August  19, 
1909.  In  March,  1910,  a  single  injection  of  5  c.c.  of  a  like  dilution 
of  egg-white  was  followed  within  a  few  hours  by  a  gradual  rise  in 
temperature  to  105.8°. 

Fever  is  induced  in  fresh  rabbits  by  repeated  injections  of  small 
doses  of  egg-white,  and  the  most  striking  results  are  obtained  when 
the  size  of  the  dose  is  gradually  and  uniformly  increased. 

Chart  VI  shows  the  results  when  the  initial  dose  was  26  mg.  of 
protein,  and  this  was  increased  by  the  same  amount  hourly.  This 
animal  died  with  a  slight  convulsive  movement.  The  urine  of  the 
day  and  that  found  in  the  bladder  after  death  was  tested  for 
albumin,  with  negative  results. 

With  an  initial  dose  of  13  mg.,  increased  in  like  manner,  the 
temperature  went  as  high  as  in  the  preceding,  but  the  animal 
recovered.  With  an  initial  dose  of  6.5  mg.  of  protein  the  highest 
temperature  reached  was  104.6°.  After  an  interval  of  174  days 
this  animal  was  treated  with  a  like  dilution,  with  a  fatal  ending. 

With  an  initial  dose  of  3.25  mg.  of  protein,  the  highest  temper- 
ature reached  was  104°.    After  an  interval  of  140  davs  this  animal 
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was  treated  with  a  like  dilution.  After  the  second  injection  of  the 
second  series  Cheyne-Stokes  respiration  set  in,  and  continued 
through  the  day,  but  the  injections  were  repeated  hourly  until 
6  P.M.,  and  the  animal  recovered. 

^Mien  but  one  dose  a  day  is  given  and  the  size  of  the  dose  in- 
creased each  day,  an  intermittent  or  a  remittent  fever,  according 
to  the  size  of  the  dose,  may  be  induced.  In  one  case  of  this  kind 
the  dose  was  given  at  10  each  morning.  The  initial  dose  was  3  c.c. 
each  day.  A  well-marked  intermittent  fever  of  mild  type  was  estab- 
lished. The  temperature  rose  from  two  to  four  hours  after  each 
injection,  returned  to  normal  in  the  afternoon,  and  so  remained 
until  the  next  injection.  As  the  doses  grew  larger  the  tendency 
was  to  take  the  remittent  type,  so  that  at  no  time  of  the  day  did 
the  fall  reach  the  normal. 

We  have  found  that  the  exact  size  of  the  dose  necessary  to  induce 
marked  fever  in  rabbits  varies  decidedly  in  different  batches,  aiid 
somewhat  in  individuals.  The  dilution  containing  26  mg.  of 
protein  per  c.c.  may  kill  without  causing  any  elevation  of  temper- 
ature. In  these  instances,  higher  dilutions  are  necessary.  In  one 
consignment  of  rabbits  we  had  to  reduce  the  dilution  to  6.5  mg.  of 
protein  per  c.c.  before  we  secured  a  satisfactory  fever  curve. 
Stronger  solutions  lowered  the  temperature  and  killed.  These 
differences  in  response  to  injections  of  egg-white  seem  to  be  charac- 
teristic of  certain  groups  or  batches  of  rabbits.  We  buy  our 
animals  in  lots  of  25  or  more,  and  in  diverse  localities.  If  one 
out  of  a  given  lot  responds  to  a  certain  dose,  others  of  the  same  lot 
are  likely  to  behave  in  a  similar  manner.  Whether  this  is  due  to 
differences  in  food  or  breed  we  have  not  determined.  Possibly 
age  is  an  individual  factor. 

The  anatomical  findings  after  acute  poisoning  with  egg-white 
have  been  studied  for  us  by  jNIorse,  from  whose  report  we  make 
the  following  brief  abstract:  The  peritoneal  cavity  contains  a 
small  amount  of  blood-stained  fluid.  The  pleural  and  pericardial 
cavities  contain  no  excess  of  fluid.  The  fat  of  the  anterior  medi- 
astinum shows  a  few  petechial  hemorrhages.  The  thymus  is  large 
and  edematous,  spreading  oxer  the  anterior  mediastinum,  covering 
the  great  vessels  and  presenting  hundreds  of  miliary  hemorrhages. 
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The  heart  is  moderately  dilated  and  filled  with  red  clots.  The 
valves  are  normal.  The  myocardium  is  dark  and  drips  blood  too 
freely.  The  lungs  are  slightly  darker  then  normal.  There  are 
no  consolidated  areas.  The  kidneys  are  congested  and  drop  blood 
on  section.  The  adrenals  are  apparently  normal,  as  are  the  stom- 
ach, intestines,  and  bladder.  The  liver  is  congested  and  bleeds 
freely  on  section.  In  the  retroperitoneum  there  is  a  suffusion  of 
blood  through  the  cellular  tissue,  partly  in\'olving  the  head  of  the 
pancreas.  The  brain  appears  normal,  but  section  shows  some 
congestion. 

The  most  striking  microscopic  findings  are  as  follows:  In  the 
muscles  of  the  heart  there  are  numerous  miliary  hemorrhages, 
forcing  the  fibers  apart  in  places.  There  is  diffuse  distribution  of 
blood  throughout  the  heart  muscles,  corpuscles  being  found  out- 
side the  capillaries  as  though  there  had  been  a  general  diapedesis. 
The  lungs  showed  marked,  acute  passive  congestion.  There  are 
small  hemorrhages  along  the  veins  near  the  bronchi.  The  liver 
shows  extreme  passive  congestion.  The  whole  substance  appears 
as  though  soaked  in  blood,  which  lies  everywhere  between  the 
liver  cells  and  in  the  bile  capillaries.  The  liver  cells  have  a  cloudy 
appearance,  and  the  nuclei  are  farther  apart  than  normal.  The 
kidneys  show  cloudy  swelling  and  marked  acute  passive  conges- 
tion. The  renal  tissue  is  full  of  miliary  hemorrhages,  and  appears 
to  be  soaked  in  blood.  Blood  cells  are  found  everywhere  between 
the  tubules  and  scattered  through  the  parenchyma.  ]\Iany  of  the 
glomeruli  have  red  blood  cells  lying  freely  within  Bowman's  cap- 
sules, and  the  capillaries  of  the  tufts  are  extremely  dilated.  The 
epithelium  of  the  proximal  convoluted  portion  of  the  tubules  is 
markedly  desquamated,  many  of  the  collecting  tubules  contain 
pale  blood  cells  which  have  lost  their  hemoglobin.  The  pelvic  fat 
is  in  part  displaced  by  large  suggillations  of  blood,  and  there  are  a 
few  areas  of  coagulated  blood  around  the  kidney  capsule.  The 
pancreas  is  passively  congested,  and  a  part  of  the  head  is  included 
in  a  large  clot  and  is  wholly  necrotic.  There  is  also  marked  fat 
necrosis  and  infiltration  of  the  tissue  with  blood. 

These  are  the  findings  in  fresh  rabbits  killed  by  repeated  injec- 
tions of  egg-white.     In  sensitized  animals  killed  by  second  injec- 
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tions  the  microscopic  lesions  are  of  the  same  character,  but  much 
less  marked.  In  the  former  hemolysis  and  hemorrhage  seem  suf- 
ficient to  account  for  death,  but  this  is  not  so  evident  in  sensitized 
animals,  dying  suddenly  from  relatively  small  doses. 

Laked  human  red  corpuscles  injected  intravenously  in  rabbits 
in  small  amounts  cause  a  prompt  elevation  of  temperature.  The 
blood  was  drawn  into  a  solution  of  sodium  citrate,  the  corpuscles 
thrown  down  in  a  centrifuge,  repeatedly  washed  w4th  salt  solution, 
dissolved  in  distilled  water,  and  diluted  to  the  volume  of  the  origi- 
nal blood.  The  laked  corpuscles  of  the  rabbit  itself  cause  some 
elevation  of  temperature. 

Intravenous  injections  of  milk  proteins  in  the  form  of  skimmed 
milk  cause  a  prompt  rise  in  the  temperature  in  rabbits.  In  sensi- 
tized animals  like  doses  cause  a  rise,  followed  by  a  fall,  which  may 
terminate  fatally  if  the  treatments  are  continued. 

Goat's  serum  injected  intravenously  in  fresh  rabbits  in  initial 
doses  of  1  c.c,  increased  by  the  same  amount  each  hour,  lowers 
the  temperature,  and  if  persisted  in,  kills.  In  sensitized  animals 
the  temperature  rises,  and  the  more  highly  sensitized  is  the  rabbit 
the  more  prompt  is  the  rise  in  temperature. 

Horse  serum  in  the  doses  employed  has  but  little  effect  on  the 
temperature  of  fresh  rabbits,  but  promptly  raises  that  of  sensitized 
animals. 

In  a  recent  article  in  the  Zeitschrift  f.  Immiaiitdtsforschiuig  we 
have  shown  that  half-hourly  injections  of  relatively  small  numbers 
of  bacteria  cause  in  guinea-pigs  a  temporary  fever,  followed  by  a 
fall  in  temperature.  Many  of  the  animals  die  in  the  fall,  but  some 
recover,  and  these  have  been  found  to  be  immune  to  from  two  to  fi^•e 
minimum  fatal  doses  of  living  cultures.  This  immunity  is  not 
strictly  specific,  and  we  infer  that  it  is  due  to  increased  production 
of  a  non-specific  proteolytic  ferment. 

With  the  above  given  facts  before  us,  we  conclude  that  protein 
fever,  and  this  includes  the  great  majority  of  clinical  fevers,  results 
from  the  parenteral  digestion  of  proteins.  We  must,  therefore, 
regard  fever  as  resulting  from  an  attempt  on  the  part  of  the  body 
cells  to  destroy  a  foreign  substance,  and  in  this  light,  fever  must 
be  regarded  as  beneficent.  Harm  and  even  death  may  come  from 
it,  but  its  purpose  is  to  protect. 
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Note. — As  read,  this  article  was  illustrated  by  thirteen  fever 
charts,  but  the  cost  of  reproducing  all  these  is  prohibitive.  Similar 
charts  may  be  found  in  an  article  published  by  us  in  the  Zeitschrift 
fiir  Immunitatsjorschung,  vol.  ix,  p.  458. 


DISCUSSION. 


Dr.  R.  I.  Cole:  A  somewhat  similar  action  to  that  which  Dr.  Vaughan 
has  described  as  occurring  in  the  body  has  been  obtained  by  Friedberger 
in  vitro.  Friedberger  has  shown  that  by  mixing  bacteria  ^^■ith  immune 
sera  and  adding  complement  under  the  proper  conditions,  and  then 
removing  the  bacteria  by  centrifugalization  or  filtration,  the  remaining 
fluid  has  the  property  of  kilhng  guinea-pigs  with  typical  anaph^dactic 
shock.  Dr.  Dochez  and  I  have  repeated  these  experiments,  using  pneu- 
mococci,  and  have  been  able  to  confirm  Friedberger's  results.  All  this 
work  has  a  direct  bearing  in  confirming  the  view  originally  proposed 
by  Dr.  Vaughan,  that  anaphylactic  shock  represents  the  toxic  eft'ect  of 
partially  split  protein. 

Dr.  Vaughan:  Fever  is  only  one  of  the  effects  of  the  parenteral 
digestion  of  proteins.  Increased  elimination  of  nitrogen  is  another.  There 
is  necessarily  increased  breaking  doT\Ti  of  tissue,  and  this  means  increased 
ehmination  of  nitrogen  and  of  the  inorganic  salts.  Whenever  a  diges- 
tive organ  begins  to  secrete,  the  blood  supply  to  that  organ  increases. 
If  a  large  part  of  the  body  becomes  a  ferment-forming  gland,  this  neces- 
sitates increased  rapidity  of  circulation,  increased  respiration,  and  in- 
creased metabolism.  Low  temperature  just  as  weU  as  high  temperature 
results  from  the  parenteral  digestion  of  proteins.  When  a  foreign  protein 
is  broken  up  rapidly  and  poisonous  substances  are  formed  in  large  amounts 
the  result  is  subnormal  temperature.  I  have  a  theory  which  I  have  elab- 
orated in  an  article  recentlj^  published,  that  certain  foreign  proteins  are 
deposited  in  the  .skin  of  animals,  and  possibly  of  man.  When  this  occurs, 
the  breaking  up  of  the  foreign  protein  deposited  in  the  cutaneous  tissue 
leads  to  the  production  of  the  exanthematous  di-seases. 

I  wish  to  thank  Dr.  Cole  for  bringing  forward  his  confirmation  of 
Friedberger's  work.  In  my  laboratory  this  work  has  been  repeated, 
confirmed,  and  amplified.  All  of  this  I  hope  to  bring  out  in  subsequent 
contributions. 


FURTHER  STUDIES  ON  SENSITIZATION  IN 
TUBERCULOSIS. 

By  V.  C.  VAUGHAN,  Jr.,  M.D., 


In  a  paper  read  before  this  Society  in  1909  the  author  gav^e  the 
results  of  his  experience  up  to  that  time  with  the  use  of  tubercuHn 
as  a  diagnostic  agent  and  the  employment  of  a  specially  prepared 
product  of  the  tubercle  bacillus  in  the  treatment  of  pulmonary 
tuberculosis.  It  is  the  purpose  of  this  paper  to  record  further 
observations  with  regard  to  the  employment  of  the  ophthalmo- 
tuberculin  test  and  the  results  obtained  through  treatment  \\ith 
the  tubercle  residue. 

Since  May,  1909,  39  persons  have  presented  themselves  for 
examination  at  the  Tuberculosis  Clinic  who  have  failed  to  react 
to  a  primary  instillation  of  tuberculin  into  the  conjunctival  sac, 
but  have  reacted  to  a  second  instillation  in  the  same  eye  after  an 
interval  of  ten  to  twenty-one  days. 

In  the  preceding  communication  the  theory  vv'as  advanced  that 
individuals  who  failed  to  give  a  primary  tuberculous  reaction  and 
subsequently  showed  the  reaction  of  local  sensitization  following^  a 
second  instillation  were  probably  not  the  victims  of  active  tuber- 
culous disease.  In  this  connection  it  is  worthy  of  note  that  among 
the  thirty-nine  individuals  who  showed  secondary  reactions,  only 
two  presented  any  signs  or  symptoms  suggestive  of  pulmonary 
tuberculosis.  This  conclusion  was  arrived  at  after  careful  physical 
examination  and  accurate  observations  of  temperature  and  pulse 
for  a  period  of  one  week. 

One  patient  who  failed  to  react  to  the  primary  instillation,  and 
who  gave  a  marked  secondarj^  reaction  after  an  interval  of  ten  days, 
is  a  girl,  aged  seventeen  years,  whose  father  died  of  tuberculosis 
when  she  was  fourteen  months  old.  Her  mother  is  living  and  well 
at  the  present  time,  and  there  is  no  history  of  association  M'ith  tuber- 
culous individuals  other  than  for  the  short  time  she  lived  with 
her  father.    Examination  of  the  patient's  chest  showed  an  area  of 
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consolidation  in  the  right  upper  lobe  below  the  middle  and  inner 
third  of  the  clavicle  and  extending  downward  to  the  second  inter- 
costal space.  The  afternoon  temperature  seldom  rises  above  99° 
and  the  pulse  rate  varies  from  90  to  110.  Examination  of  the 
sputum  has  always  proved  negative  with  regard  to  the  presence  of 
tubercle  bacilli. 

The  second  exception  was  a  young  man,  two  of  whose  brothers 
died  of  pulmonary  tuberculosis  within  the  last  two  years.  He  was 
closely  associated  with  both  of  them,  and  when  seen  was  found  to 
have  a  temperature  of  99.4°  and  a  pulse  of  90.  No  sputum  was 
obtainable,  and  unfortunately  the  patient  failed  to  return  for  further 
observation. 

In  order  to  ascertain  whether  or  not  children  can  be  sensitized 
to  tuberculin  with  the  same  readiness  as  adults,  33  children  ranging 
in  age  from  six  weeks  to  two  years  were  submitted  to  the  ophthalmo 
reaction,  with  the  results  in  the  following  table: 

Case.  Age.         Ophthalmo  reaction.     Interval. 


1 

4  months 

2 

7  months 

3 

5  months 

4 

9  months 

5 

9  months 

6 

8  months 

7 

5  months 

8 

5  months 

9 

2  months 

10 

3  months 

11 

5  months 

12 

11  months 

13 

S  months 

14 

1  month 

13 

8  months 

16 

9  months 

17 

10  months 

18 

9  months 

19 

3  months 

20 

3  months 

21 

3h  months 

22 

2  months 

23 

5  months 

24 

4  months 

25 

5  months 

26 

6  weeks 

27 

5  weeks 

28 

1  yr.  11  mos. 

29 

2  years 

30 

3  years 

31 

2  years 

32 

2  jTS.  4  mos. 

33 

2  years 

[nterval. 

Secondary  reaction. 

8  days 

— 

8  days 

— 

8  days 

— 

8  days 

— 

9  days 

— 

8  days 

+ 

8  days 

+ 

8  days 

— 

8  days 

— 

9  days 

+ 

8  days 

+ 

8  days 

+ 

8  days 

— 

8  days 

+ 

8  days 

— 

8  days 

— 

8  days 

— 

8  days 

— 

9  days 

+ 

9  days 

— 

9  days 

— 

9  days 

— 

9  days 

— 

9  days 

— 

9  days 

— 

9  days 

— 

8  days 

+ 

8  days 

— 

9  days 

— 

9  days 

— 

8  days 

+ 

8  days 

+ 

8  days 

— 
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The  above  experiments  were  conducted  on  children  in  the 
Woman's  Hospital,  who  had  been  continuously  in  the  institution 
since  birth  and  were  apparently  free  from  active  tuberculous 
disease.  However,  the  children  were,  with  few  exceptions,  bottle- 
rather  than  breast-fed.  Xo  experiments  were  conducted  on  newly 
born  infants  on  account  of  the  routine  instillation  of  silver  nitrate 
in  the  eyes  of  such  babies. 

As  can  be  seen  from  the  table,  of  the  33  children  submitted 
to  the  test,  all  failed  to  give  a  primary  ophthalmo  reaction.  How- 
ever, following  the  second  instillation  after  an  eight-day  interval, 
secondary  reactions  were  obtained  in  10,  the  ages  of  those  showing 
the  secondary  reaction  being  as  follows:  Two  at  two  years,  1  at 
eleven  months,  1  at  eight  months,  2  at  five  months,  2  at  three 
months,  1  at  five  weeks,  and  1  at  one  month. 

To  ascertain  whether  or  not  differences  could  be  observed  in  the 
readiness  with  which  the  children  of  tuberculous  parents  could  be 
sensitized  to  tuberculin,  experiments  were  conducted  on  29  children 
of  tuberculous  parents,  with  the  following  results : 


Ophthalmo  reaction. 
Age.     Temperature.         Pulse.       Primary.     Secondary. 
Group  1. 


Physical  examination. 


Mrs.  D. 

38 

98° 

80 

— 

— 

(o)  Grace 

13 

98.4°  to  99° 

80  to  112 

— 

— 

Physical  signs  in  chest. 

(6)  Arthur 

6 

+ 

Physical  signs  in  chest. 

Group  2. 

Mrs.  W. 

40 

99.1° 

84 

— 

— 

Physical  signs  in  chest. 

(a)  F.  W. 

6 

98.3° 

86 

— 

— 

Examination  of  chest 
negative. 

(6)  A.  W. 

8 

98.2° 

100 

— 

— 

Examination  of  chest 
negative. 

Group  3. 

Mrs.  B 

40 

98.4° 

90 

+ 

Physical  signs  in  chest. 

(a)  S.  B. 

12 

Normal 

— 

Examination  of  chest 
negative. 

(6)  A.  B. 

10 

Normal 

— 

— 

Examination  of  lungs 
negative. 

(c)  L.  B. 

8 

Normal 

— 

— 

Examination  of  lungs 
negative. 

(rf)  G.  B. 

5 

Normal 

— 

— ■ 

Examination  of  lungs 
negative. 

Group  4. 

Mrs.  K. 

39 

Normal 

70  to  90 

+ 

Physical  signs  in  chest. 

(a)  L.  K. 

10 

99° 

86 

+ 

Physical  signs  in  lungs. 

(5)  M.  K. 

4 

98.2° 

108  to  lis 

— 

— 

Physical  signs  in  lungs. 

Group  5. 

Mrs.  R. 

31 

98.3° 

80 

— 

+ 

Examination  of  chest 
negative. 

(a)  E.  R. 

C 

99.4° 

100 

— 

— 

Examination  of  chest 
negative. 
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Age. 
Group  C. 

Mrs.  K.  40 


Temperature. 
99.4° 


Ophthalmo  reaction. 
Pulse.       Primary.     Secondary.     Physical  examination. 


102 


(a)  M.  K. 

6 

99.1° 

100 

— 

(6)  F.  K. 

5 

99° 

102 

- 

(c)  B.  K. 

2 

98.4° 

120 

— 

Group  7. 
Mrs.  S. 

98° 

80 

(a)  M.  S. 

11 

98 . 2°  to  99° 

80  to  84 

- 

(6)  A.  S. 

6 

98.2'»  to  99° 

100  to  102 

— 

(c)  R.  S. 

3 

98.3°  to  99° 

86  to  100 

- 

Group  S. 

Mrs.  B. 

99°  to  99.4° 

90  to  96 

+ 

(a)  V   B. 

11 

98°  to  99.2° 

78  to  80 

+ 

(6)  P.  B. 

7 

99°  to  100.1° 

88  to  110 

- 

(c)  R.  B. 

2 

98.1°  to  99° 

106  to  120 

- 

Group  9. 

Mrs.  J. 

98.2° 

86 

(a)  W.  J. 

12 

98.3° 

100 

- 

(b)  M.  J. 

8 

98.3° 

94 

— 

(c)  F.  J. 

.5 

99° 

120 

— 

Group  10. 

Mrs.  F. 

38 

102° 

118 

+ 

(a)  F.  F. 

9 

98.2°  to  99.1° 

82  to  86 

+ 

(6)  M.  F. 

7 

98°  to  99.2° 

90  to  96 

+ 

(c)  X.  F. 


99.4° 


120 


Group  11. 
Mrs.  J. 
(a)  C.  J. 

13 

Group  12. 
Mrs.  C. 
(a)  D.  C. 

oi 

(6)  E.  C. 

3l 

99.3°  to  100°   80  to  106 
99.1°  to  102.2°  95  to  100 


98.1°       102 
.2°  to  99°  86  to  100 


98° 


90  to  106        — 


Physical  examination 
of  lungs  show  mod- 
erately advanced 
disease. 

Examination  of  lungs 
negative. 

Examination  of  lungs 
negative. 

Examination  of  lungs 
negative. 

Examination  of  lungs 

negative. 
Examination  of  lungs 

negative. 
Examination  of  lungs 

negative. 
Slight    roughening    at 

left  apex. 

Physical  signs  in  lungs. 
Prolonged    expiratorj' 

murmur  upper  right 

apex. 
Harsh  inspiratory 

murmur  upper  left. 
Examination  of  lungs 

negative. 

Examination  of  lungs 

negative. 
Examination  of  lungs 

negative. 
Examination  of  lungs 

negative. 
Examination  of  lungs 

negative. 

Physical  signs  in  lungs. 
Examination  of  lungs 

negative. 
Harsh    bronchovesicu- 

lar  breathing    right 

apex. 
Roughened  respiratory 

left  apex. 

Physical  signs  in  lungs. 
Examination  of  lungs 
negative. 

Physical  signs  in  lungs. 
Examination  of  lungs 

negative. 
Examination  of  lungs 

negative. 
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Group  10  is  interesting  from  the  fact  that  in  this  instance  all 
the  members  of  the  family  gave  a  positive  tuberculous  reaction  and 
are  undoubtedly  tuberculous.  The  disease  was  contracted  from  a 
brother  who  li\'ed  in  the  same  house  with  the  family. 

In  Group  1,  whereas  both  of  the  children  are  tuberculous,  one 
reacted  positively  to  the  test  while  the  other  failed  to  react  to  the 
original  test  or  to  sensitization.  In  Group  1  the  husband  was  ill 
for  seven  years  \\dth  tuberculosis,  and  died  within  the  last  year. 

In  Group  3  the  father  died  eighteen  months  ago  of  tuberculous 
disease,  after  an  illness  of  two  and  one-half  years. 

In  Group  5  the  father  died  two  years  ago  of  tuberculosis,  after 
an  illness  of  four  years. 

In  Groups  7  and  9  the  fathers  died  of  tuberculosis  within  the 
last  year. 

It  mil  be  seen  from  this  table  that  there  seems  to  be  no  regularity 
\\-ith  regard  to  the  occurrence  of  positive  ophthalmo  reaction  in 
children  of  tuberculous  parents.  However,  in  no  case  in  which 
a  primary  reaction  was  negative  did  a  reaction  of  sensitization 
subsequently  appear. 

While  the  cases  investigated  among  children  are  too  few  in  number 
to  arrive  at  definite  conclusions,  it  would  appear  that  the  statement 
that  a  reaction  of  local  sensitization  in  an  eye  unaffected  by  pre- 
vious instillation  with  tuberculin  is  strong  evidence  against  the 
presence  of  active  tuberculous  disease  is  upheld.  Thus,  among 
33  apparently  uninfected  children,  or  at  least  children  free  from 
manifestations  of  active  disease,  10  gave  a  reaction  of  sensitization, 
while  among  23  children  of  tuberculous  parents,  or  associated  ^nth 
tuberculous  cases  who  failed  to  react  primarily,  none  subsequently 
developed  a  sensitized  reaction. 

Since  September,  1908,  123  patients  have  received  four  or  more 
injections  of  the  tubercle  residue  over  varying  intervals  of  time. 
The  tubercle  residue  used  is  a  product  obtained  from  the  bacterial 
cell  through  chemical  cleavage.  It  represents  the  proteids  of  the 
bacillus  from  which  the  poisonous  group  has  been  removed,  and  it 
was  used  in  the  hope  that  in  cases  of  tuberculous  disease  an  enzyme 
antagonistic  to  the  bacillus  itself  might  be  developed. 

An   attempt   was  made  to  ascertain   the  relationship  existing 
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between  the  tubercle  residue  and  various  other  tuberculins 
employed  in  the  treatment  of  pulmonary  tuberculosis.  For  ascer- 
taining this,  the  skin  of  individuals  undergoing  treatment  with 
residue  was  vaccinated    with  a  bouillon    filtrate  of    the  freshlv 


Chart  I. — x,  injections  of  residue. 


grown  tubercle  bacilh  (B.  F.),  Koch's  old  tuberculin,  and  a  bacillary 
emulsion  (B.  E.).  It  was  apparent  that  individuals  treated  with 
the  residue  reacted  more  vigorously  to  the  bacillary  emulsion  than 
to  either  the  bouillon  filtrate  or  the  old  tuberculin,  whereas  in 
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untreated  individuals  the  most  prominent  reaction  was  usually 
that  obtained  from  the  old  tuberculin  of  Koch.  These  facts  would 
seem  to  indicate  that  anv  action  of  the  tubercle  residue  is  directed 
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Chart  II. — x,  injections  of  residue. 


against  the  bacillus  itself,  rather  than  against  any  bj'-products 
which  may  be  formed  either  in  the  body  or  in  artificial  media  during 
its  growth. 

The  reaction  following  an  injection  of  residue  presents  certain 
definite  characteristics.     There  is  no  malaise,  febrile  reaction,  or 
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any  unpleasant  symptoms  such  as  occasionally  occur  in  connection 
with  the  use  of  other  tuberculins.  No  local  reaction  is  noticeable, 
with  the  exception  of  a  slight  hyperesthesia  of  the  skin  immediately 
over  the  site  of  injection,  and  disappearing  within  six  to  twelve 


Chabt  III. — X,  injections  of  residue. 


hours  after  injection.  Transitory  redness  occasionally  occurs,  but 
disappears  rapidly.  The  injections  may  be  given  in  any  portion  of 
the  body,  but  we  have  preferred  to  inject  the  material  into  the  sub- 
cutaneous tissue  just  below  the  clavicle,  this  location  being  chosen 

Am  Phys  15 
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simply  as  a  matter  of  convenience.  The  injections  are  preferably 
given  at  five  to  seven  day  intervals,  and  consist  of  from  five  to 
ten  minims  of  a  1  per  cent,  solution  of  the  residue.  Following  the 
injection  there  is  not  infrequently  an  increase  in  the  amount  of 


Chart  IV. — x,  injections  of  residue. 


sputum  raised  during  the  first  twenty-four  hours.  The  patients 
frequently  note  the  fact  that  the  consistency  of  the  sputum  is 
increased  and  there  may  be  globular  masses  which  are  very  tena- 
cious and  raised  with  difficulty.     On  examination,  these  masses 
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are  found  to  contain  numerous  mononuclear  cells,  the  latter  not 
infrequently  containing  from  two  to  three  tubercle  bacilli. 

With  regard  to  changes  in  temperature  following  the  adminis- 
tration of  the  residue,  these  are  well  exemplified  by  a  study  of  the 
accompanying  charts. 

Chart  I  is  that  of  an  individual  who  came  to  the  hospital  on 
March  9,  1909,  apparently  suffering  from  a  rapidly  advancing  form 
of  pulmonary  tuberculosis.  Although  the  temperature  curve  resem- 
bles that  of  a  septic  infection,  no  evidences  could  be  found  of  any 
secondary  infecting  organism  in  this  case.  On  March  10  the  patient 
was  given  an  injection  of  ten  minims  of  residue.  The  lower  tem- 
perature noted  on  the  following  two  days  may  be  said  to  be  char- 
acteristic of  the  reaction  following  the  injection  of  the  residue  in 
cases  in  which  a  mixed  infection  is  not  present.  Where,  as  often 
happens  in  advanced  cases,  the  temperature  curve  is  governed  by 
the  bacteria  giving  rise  to  the  secondary  infection,  no  reduction  in 
the  fever  is  obtained  through  the  employment  of  the  residue. 
The  temperature  usually  reaches  its  lowest  point  from  the  third 
to  the  fourth  day  following  an  injection. 

Chart  II,  representing  the  temperature  curve  of  the  same  patient, 
from  June  13  to  June  26,  1909,  brings  out  the  reaction  clearly. 
Following  the  injection  for  the  first  three  days  there  was  not  only 
no  fever,  but  the  daily  fluctuations  of  temperature  were  exceedingly 
slight.  On  the  fourth  day  the  temperature  began  to  rise  and  con- 
tinued to  progress  until  another  injection  was  given. 

Chart  III  represents  the  temperature  curve  of  the  same  patient 
from  April  21  to  May  1,  1911.  In  this  instance  there  is  practically 
no  fever  and  the  daily  fluctuations  are  but  slightly  above  the  normal. 
However,  even  in  this  case  the  tendency  of  the  temperature  to 
reach  its  minimum  on  the  third  or  fourth  day  may  be  noticed. 

Chart  IV  taken  from  another  case,  represents  also  the  character- 
istic reduction  in  temperature  following  the  injection  of  the 
residue,  reaching  its  maximum  on  the  third  to  the  fourth  day. 
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No. 

Case. 

Stage  of  -   .    ^. 
,.             Injections, 
disease. 

Treated. 

Inter^'al. 

Present  condition. 

1 

1 

1     H.  G. 

I                 8 

4    months 

27  months 

Arrested. 

2 

W.  N. 

I                14 

6    months 

18  months 

Arrested 

3 

c.  w. 

I                10 

4    months 

18  months 

.\rrested. 

4 

J.F. 

I                15 

5    months 

14  months 

Arrested. 

5 

G.T. 

I                 15 

7    months 

12  months 

Arrested. 

6 

O.W. 

21 

8    months 

12  months 

Arrested. 

7 

E.G. 

10 

4    months 

12  months 

Arrested. 

8 

F.  F. 

8 

3    months 

12  months 

Arrested. 

9 

C.  L. 

18 

6    months 

12  months 

Arrested. 

10 

M.  C. 

32 

9    months 

11  months 

Arrested. 

11 

J.  H. 

10 

3    months 

11  months 

Arrested. 

12 

O.K. 

27 

10    months 

11  months 

.Arrested. 

13 

E.  B. 

10 

3    months 

16  months 

Arrested. 

14 

W.  H. 

10 

21^  months 

9  months 

Arrested. 

15 

e.  a. 

14 

7    months 

Improved. 

16 

G.  A.              I 

13 

7    months 

Improved. 

17 

S.  S.               I 

S 

4    months 

4  months 

Apparently  arrested. 

IS 

M.  N.            I 

9 

3    months 

3  months 

Unimproved. 

19 

R.  D.              T 

8 

2    months 

Improved. 

20 

A.J. 

I 

10 

4    months 

3  months 

Unimproved. 

21 

A.  T. 

I 

16 

6    months 

Apparently  arrested. 

22 

G.  D. 

I 

16 

6    months 

Improved. 

23 

M.  Q. 
R.  F. 

I 

12 

5    months 

Apparently  arrested. 

24 

I 

12 

3    months 

18. months 

Arrested. 

25 

T.  H. 

I 

14 

4    months 

Apparently  arrested. 

26 

M.  L. 

I 

14 

5    months 

Improved.    ' 

27 

M.  T. 

I 

16 

4    months 

Improved. 

28 

E.  B. 

I 

IS 

5    months 

4  months 

Apparently  arrested. 

29 

B. 

I 

13 

5    months 

4  months 

-Apparently  arrested. 

30 

S.  C. 

II 

9 

7    months 

24  months 

Improved. 

31 

M.  E. 

II 

17 

5    months 

24  months 

.\rrested. 

32 

L.  C. 

II 

12 

5    months 

16  months 

Arrested. 

33 

S.  W. 

II 

18 

7    months 

16  months 

Improved. 

34 

M.  C. 

II 

8 

4    months 

16  months 

Arrested. 

35 

M.  G. 

II 

7 

4    months 

16  months 

Unimproved. 

36 

A.  H. 

II 

7 

4    months 

16  months 

Improved. 

37 

J.  B. 

II 

9 

2    months 

12  months 

Unimproved. 

38 

R.  W. 

II 

21 

7    months 

9  months 

Died. 

39 

D.  C. 

II 

8 

4    months 

12  months 

Arrested. 

40 

M.  C. 

II 

17 

4    months 

24  months 

.\rrested. 

41 

P.M. 

II 

21 

8    months 

4  months    - 

Died  of  hemorrhage. 

42 

C.  H. 

II 

25 

8    months 

13  months 

Arrested. 

43 

J.  K. 

II 

24 

7    months 

12  months 

.\rrested. 

44 

K.  K. 

II 

15 

4}-2  months 

12  months 

Unimproved. 

45 

C.  D. 

II 

15 

5    months 

12  months 

Unimproved. 

46 

A.  K. 

II 

8 

3    months 

6  months 

Died. 

47 

J.  B. 

II 

10 

4    months 

13  months 

Unimproved. 

48 

L.  K. 

II 

19 

7    months 

11  months 

Improved. 

49 

B.  S. 

II 

8 

2>^  months 

11  months 

Improved. 

50 

T.  B. 

II 

39 

11    months 

1 1  months 

Arrested. 

51 

M.  D. 

II 

22 

7    months 

10  months 

Temporarily  improved 
following  injection. 

52 

T.  K. 

II 

29 

9    months 

11  months 

Improved. 

53 

A.  S. 

II 

11 

5    months 

1  month 

Improved. 
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No. 

Case. 

Stage  of 
disease. 

Injections. 

Treated. 

Interval. 

Present  condition. 

54 

A.  H. 

II 

12 

3    months 

Improved. 
Improved. 

55 

E.K. 

II 

8 

3    months 

56 

J.  E. 
J.  S. 

II 
II 

11 

7 

6    months 
3    months 

Improved. 

57 

Improved. 

58 

O.  B. 
e.  R. 

II 
II 

8 

7 

3    months 
2    months 

Improved. 

59 

Unimproved. 

60 

H.  B. 

II 

10 

4    months 

Improved. 

61 

W.  D. 
P.  G. 

II 

II 

9 
15 

4    months 
4    months 

Improved. 

62 

Improved. 

63 

L.  L. 

W.  N. 

II 
II 

13 

14 

4  months 

5  months 

Improved. 

64 

12  months 

Arrested. 

65 

J.  V. 
A.  W. 

II 
II 

29 
25 

9    months 
9    months 

Improved. 

66 

Improved. 

67 

H.  W. 

II 

11 

20    months 

4  months 

Unimproved. 

68 

W.  B. 

II 

10 

3    months 

8  months 

Arrested. 

69 

F.  S. 

II 

12 

6    months 

7  months 

Improved. 

70 

L.  P. 
J.  D. 

II 
II 

32 
10 

9    months 
3    months 

Unimproved. 

71 

4  months 

Improved. 

72 

J.  V. 
M.  E. 

II 

II 

32 

15 

1 1    months 
4    months 

Much  improved. 

73 

3  months 

Unimproved. 

74 

W.  D. 

II 

24 

5    months 

Unimproved. 

75 

W.  G. 

II 

38 

11    months 

Improved. 

76 

M.  S. 

II 

19 

6    months 

7  months 

Improved. 

77 

R.  H. 

II 

10 

3    months 

4  months 

Apparently  arrested. 

79 

G.  O. 

II 

23 

9    months 

Died    of    tuberculous 

meningitis. 

80 

W.  B. 

II 

13 

12    months 

1 1  months 

Unimproved. 

81 

F.T. 

II 

10 

3    months 

6  months 

Unimproved. 

82 

R.D. 

II 

10 

3    months 

2  months 

Unimproved. 

83 

E.G. 

II 

8 

2    months 

3  months 

Improved. 

84 

W.J. 

II 

21 

9    months 

Improved. 

85 

F.  K. 

II 

11 

4    months 

Improved. 

86 

C.  H. 

II 

12 

4    months 

Improved. 

87 

A.  B. 

II 

12 

5    months 

1  month 

Unimproved. 

88 

R.E. 

II 

10 

2    months 

2  months 

Unimproved. 

89 

L.J. 

II 

12 

3    months 

4  months 

Improved. 

90 

J.C. 

III 

14 

5    months 

5  months 

Died. 

91 

A.G. 

III 

6 

3    months 

13  months 

Unimproved. 

92 

A.  Gl. 

III 

12 

4    months 

24  months 

Died  of  hemorrhage. 

93 

W.  D. 

III 

8 

4J^  months 

6  months 

Died. 

94 

C.W. 
C.E. 

III 
III 

22 
10 

6    months 
3    months 

Died. 

95 

7  months 

Unimproved. 

96 

L.N. 

III 

16 

5    months 

8  months 

Unimproved. 

97 

s.  s. 

III 

32 

7    months 

4  months 

Apparently  arrested. 

98 

H.  L. 

III 

15 

3    months 

4  months 

Died. 

99 

E.  F. 

III 

16 

6    months 

4  months 

Unimproved. 

100 

E.  Mc 

III 

12 

5    months 

9  months 

Died. 

101 

R.  K. 

III 

10 

4    months 

6  months 

Died. 

102 

R.  B. 

III 

8 

2    months 

2  months 

Died. 

103 

G.  W. 
M.  B. 
M.  M. 

III 
III 
III 

8 
18 
16 

3    months 
8    months 
5    months 

Died. 

104 

Died. 

105 

4  months 

Unimproved. 

106 

F.P. 
K.  M. 

III 
III 

22 
16 

8    months 
4    months 

Died. 

107 

3  months 

Temporarily  improved 
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No. 


108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 


1   Case. 

Stage  of 
disease. 

Injections. 

!  H.  s. 

Ill  ' 

21 

1  O.  N. 

III 

26 

,  C.  M. 

III 

14 

A.  CD. 

III 

6 

R.L. 

III 

8 

A.  N. 

III 

7    1 

F.  S. 

III 

6 

C.  M. 

III 

14 

B.  W. 

III 

13 

R.  L. 

III 

8 

A.  E. 

III 

12 

J.  K. 

III 

6 

0.  L. 

III 

11 

J.  P. 

III 

31 

J.  J.  C. 

III 

13 

W.  D. 

III 

8 

Treated. 


5  months 

1 1  months 
months 
months 
months 
months 
months 

6  months 
4  months 
4  months 
4  months 
2    months 

4  months 

12  months 

5  months 
4    months 


Interval. 


Present  condition. 


Improved. 

4  months  Died. 
Temporarily  improved 

3  months  Unimproved. 
Died. 

3  months  Unimproved. 

2  months  Died. 
Improved. 

2  months  Unimproved. 

Died. 

Unimproved. 

1  month  Unimproved. 

Temporarily  improved 

Improved. 

6  months  Died. 

6  months  Died. 


On  examination  of  the  preceding  table  it  will  be  noted  that 
among  the  29  cases  belonging  to  the  first  stage,  15  have  been 
classified  as  arrested  at  the  present  time.  This  means  that  these 
individuals  have  for  an  interval  of  from  nine  to  twenty-seven 
months  following  treatment  failed  to  show  anj'  indication  of 
active  disease.  It  is  more  than  probable  that  some  at  least  of  these 
individuals  would  develop  the  disease  again,  provided  they  were 
placed  under  unfavorable  conditions. 

Among  the  60  cases  classified  as  belonging  to  the  second  stage, 
10  have  shown  no  indications  whatever  of  active  disease  for  a 
period  of  from  eight  to  twenty-four  months  following  treatment. 
While  it  is  true  that  some  of  these  patients  have  a  slight  morn- 
ing cough,  nevertheless,  they  do  not  show  any  rise  in  pulse  rate  or 
temperature  indicative  of  the  presence  of  active  disease. 

Case  41,  who  died  of  hemorrhage  following  violent  exertion,  was 
apparently  an  arrested  case,  and  death  in  this  instance  was  prob- 
ably due  to  the  results  of  former  disease  rather  than  to  any 
renewal  of  the  active  process. 

Twenty-eight  of  the  cases  belonging  to  this  stage  are  classified 
as  having  shown  material  improvement  over  the  period  following 
treatment,  while  in  14,  the  treatment  was  not  apparently  followed 
by  anv  beneficial  results. 
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Among  the  34  advanced  cases,  17  have  died  since  treatment. 
However,  most  of  these  cases  showed  an  improvement  following  the 
injection,  which  was  only  temporary  in  character.  Cases  92  and 
97  are  of  special  interest.  Case  92  is  recorded  as  having  died  of 
hemorrhage  twenty-four  months  after  treatment.  This  case  was 
well  advanced  and  running  a  high  temperature  when  first  seen, 
both  lungs  being  involved  throughout  their  entirety.  Following 
treatment  the  patient  had  practically  no  signs  of  active  disease 
until  her  death,  which  occurred  suddenly. 

Case  97  also  showed  extensive  involvement  of  both  lungs,  but 
at  the  present  time  gives  no  indication  of  active  disease.  The 
patient  is,  nevertheless,  in  a  precarious  condition,  since  the  mechani- 
cal interference  with  the  circulation  frequently  leads  to  temporary 
cardiac  dilatation  following  exertion. 

There  appear  to  be  no  special  contraindications  to  the  employ- 
ment of  the  residue,  with  the  exception  of  recent  pulmonary  hemor- 
rhage and  possibly  acute  exacerbations  of  the  disease  process. 
Followang  the  injection  there  is,  as  has  been  previously  stated,  an 
increase  in  the  ainount  of  sputum,  and  occasionally  rales  may  be 
heard  over  the  affected  area  at  this  time,  indicating  possibly  the 
development  of  a  local  hyperemia.  Provided  hemorrhage  has 
occurred  within  two  weeks,  it  would  seem  advisable  to  delay  treat- 
ment for  a  short  time. 

In  conclusion,  it  may  be  stated  that  the  results  of  the  work  up  to 
the  present  time  indicate  that  the  tubercle  residue  has  a  distinct 
value  in  the  treatment  of  pulmonary  tuberculosis.  The  individu- 
ality of  the  patient  plays  an  important  part  in  the  results  ob- 
tained through  the  employment  of  the  residue.  This  is  but 
natural,  since  a  favorable  result  depends  not  directly  upon  the 
substance  injected,  but  upon  the  reaction  developed  in  the  body 
as  a  result  of  treatment.  However,  all  individuals  are  not  capable 
of  developing  this  reaction,  and  consequently  a  favorable  outcome 
cannot  be  looked  for  in  every  case.  This  will  hold  true  regardless 
of  the  stage  of  the  disease  in  which  the  patient  presents  himself  for 
treatment. 
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Dr.  Frederick  T.  Lord:  I  should  like  to  refer  to  certain  experiments 
made  at  the  Massachusetts  General  Hospital  in  coimection  with  the  ques- 
tion of  sensitization  with  tuberculin.  Guinea-pigs  inoculated  •nith  living 
tubercle  baciUi  react  to  the  ophthalmic  test  with  old  tuberculin  after  a 
latent  interval  of  about  twenty-four  days.  The  reaction  occurs  within  a 
few  hours  after  the  insufflation  of  the  tuberculin.  It  is  inconstant,  but  is 
present  in  a  very  large  proportion  of  the  tests.  Uninfected  animals  fail  to 
respond. 

Attempts  to  produce  a  reaction  to  the  ophthalmic  test  with  tuberculin 
in  health}'  animals  bj'  insufflating  the  conjunctival  sac  ^dth  old  tuber- 
culin in  single  or  successive  doses,  b}'  the  subcutaneous,  intraperitoneal,  or 
intravenous  injection  of  large  or  small  doses  of  old  tuberculin,  by  the 
intraperitoneal  injection  of  dead  tubercle  bacilli,  or  by  the  subcutaneous 
injection  of  unheated,  concentrated  filtrates  of  cultures  were  negative. 

The  positive  results  in  infected  animals  and  the  negative  tests  in  healthy 
animals  is  confirmatory  of  the  specificitj'  of  reactions  for  the  presence  of 
tuberculosis  in  man.  The  failure  to  produce  reactions  in  normal  animals 
after  treating  them  in  various  ways  with  tuberculin  suggests  that  reactions 
only  after  repetition  in  man  are  not  likely  to  occur  in  the  non-tuberculous. 

The  possibility  of  sensitization  by  the  skin  test  in  human  subjects  was 
tested  by  comparison  of  the  degree  of  response  to  a  first  and  second  appli- 
cation of  tuberculin.  The  test  was  made  and  repeated  on  each  individual 
in  the  series  after  an  average  interval  of  seventeen  days.  All  inoculations 
were  made  with  the  same  instrument  to  which  as  nearly  as  possible  the 
same  degree  of  force  was  applied  at  each  test.  The  first  and  the  second 
inoculations  were  observed  after  an  equal  interval  of  time  and  the  diam- 
eter of  the  resulting  reactions  compared.  Repetitions  with  the  same 
tuberculin  in  the  same  individuals  were  thus  made  in  74  instances.  The 
extent  of  the  response  in  the  first  trial  was  equal  to  that  in  the  second  in  7. 
The  response  to  the  first  trial  was  greater  than  to  the  second  in  15,  while 
the  response  to  the  second  trial  was  greater  than  to  thfe  first  in  52.  The 
difference  between  the  average  diminution  and  the  average  increase  in 
the  two  groups  responding  unequally  showed  only  1.5  mm.  in  favor  of 
sensitization. 

Dr.  Lawrasox  Brown:  »Some  experiments  have  been  carried  on  in 
the  Saranac  Laboratory  to  try  to  produce  sensitization  in  animals  by  the 
inoculation  of  various  products  of  the  tubercle  bacillus.  Dr.  Baldwin  and 
Dr.  Rrause  have  done  most  of  these  experiments.  They  have  found  it 
impossible  to  produce  sensitization  to  the  eye  test  or  to  the  subcutaneous 
test  in  animals  who  have  not  received  previously'  very  large  doses  of  dead 
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tubercle  bacilli  or  living  tubercle  bacilli,  and  I  cannot  but  feel  that  tuber- 
culin tests,  even  while  they  may  be  negative  the  first  time  and  when 
repeated  in  the  same  place  show  a  reaction,  indicate  that  the  patient 
has  had  a  tuberculous  infection  at  some  time,  although  it  may  never  have 
shown  clinically.  I  do  not  believe  j'ou  can  today  sensitize  an  individual 
who  has  not  been  infected  ^^^th  tuberculosis. 

Dr.  ^'AUGHA^■:  With  regard  to  the  measurement  of  the  various  reac- 
tions which  have  been  spoken  of,  I  would  like  to  know  if  Dr.  Lord  took  into 
consideration  the  accelerated  reaction  you  might  obtain  in  connection 
with  sensitization?  In  the  work  of  von  Pirquet  in  reference  to  accelerated 
vaccination,  he  has  shown,  in  regard  to  vaccination  for  smallpox  in  indi- 
viduals previously  vaccinated,  that  many  modified  reactions  are  due  to 
sensitization  in  which  the  reaction  takes  place  much  more  rapidly  than 
in  the  individual  who  has  never  been  vaccinated  before. 

Dr.  F.  T.  Lord:  Those  were  all  observed  in  twenty-four-hour  inter- 
vals? 

Dr.  Vaughan:  The  reaction  of  sensitization  observed  in  the  eye  occurs 
much  more  rapidly  than  the  tuberculous  reaction.  It  is  over  in  six  hours. 
In  two  hours  there  is  a  slight  discharge  from  the  e^'e,  and  it  has  disap- 
peared in  a  correspondingly  short  time. 

Dr.  Lawrason  Brown:  Xo.  The  only  action  you  can  get  in  a  healthy 
animal  is  anaphylactic.  If  j'ou  give  tuberculin  following  the  second  dose 
intracerebrally,  you  get  anaphylaxis.  You  cannot  get  any  ordinary  tuber- 
culin reaction. 

Dr.  Vaughan:  I  really  think  this  eye  reaction  is  a  reaction  of  ana- 
phylaxis. Whether  these  individuals  are  tuberculous  or  not,  those  who 
react  a  second  time  after  failure  of  a  primarj'  reaction  are  for  all  practical 
purposes  clinically  not  tuberculous. 


SO-CALLED  BRILL'S  DISEASE. 

A   STUDY   BASED   UPON  THIRTEEN  CASES  TREATED   AT  THE 
PENNSYLVANIA   HOSPITAL. 


By  morris  J.  LEWIS,  M.D., 

PHILADELPHIA. 


Much  interest  has  been  shown  lately,  particularly  in  New  York, 
in  an  apparently  new  symptom  complex  which  has  been  for  the 
first  time  accurately  described  by  Nathan  E,  Brill,  of  New  York, 
in  the  April,  1910,  number  of  the  American  Journal  of  the  Medical 
Sciences.  The  interest  attached  to  this  disease  warrants  this 
report  of  13  cases  occurring  at  the  Pennsylvania  Hospital. 

Since  1907  the  Staff  of  the  Pennsylvania  Hospital,  Philadelphia, 
has  been  encountering  cases  of  an  eruptive  fever  which  excited 
deep  interest  and  which  baffled  all  attempts  at  explanation.  When 
the  article  in  question  appeared,  interest  was  redoubled  when  it  was 
found  that  others,  in  New  York,  were  having  the  same  experience. 

The  disease  in  question  is  an  acute  infectious  fever,  usually  with 
an  incubation  period  of  a  week  or  longer,  during  which  there  is 
malaise,  general  pain,  anorexia,  constipation,  and  headache,  and 
occasionally  nosebleed.  The  onset  may  be  sudden,  and  is  frequently 
accompanied  by  vomiting,  the  fever  reaching  its  height  usually 
about  the  third  day,  running  its  course  with  but  slight  remissions, 
and  subsiding  in  about  fourteen  days,  either  by  crisis  or  by  a  rapid 
lysis  covering  approximately  three  days;  a  gradual  lysis  from  the 
high  point  of  the  fever  may  occur.  The  fever  may  reach  104°  or 
105°  early  in  the  attack.  There  is  occasionally  a  precritical  rise 
of  temperature. 

Intense  headache,  which  lasts  through  the  fever,  is  an  almost 
constant  symptom,  and  is  the  main  cause  of  complaint;  it  is  general 
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and  often  excruciating.  In  none  of  the  cases  encountered  was 
there  rigidity  of  the  neck,  although  this  has  been  reported,  Louria's 
cases  (see  farther  on)  all  showing  rigidity  and  Kernig's  sign.  There 
is  frequently  more  or  less  injection  of  the  eyes,  and  petechial  spots 
on  the  conjunctivae  appeared  in  one  case.  The  pupils  are  normal 
or  slightly  contracted;  nosebleed  occasionally  occurs. 

From  the  fourth  to  the  seventh  day  of  the  fever  an  eruption 
appears;  this  is  maculopapular  in  character,  appearing  first  on 
the  abdomen  and  rapidly  spreading  to  the  chest  and  back,  and  by 
the  second  day  often  extending  to  the  legs  and  arms,  and  upon 
the  dorsum  of  the  feet  and  hands,  and  even  upon  the  soles  and 
palms.    The  face  is  but  rarely  involved. 

There  are  no  successive  crops,  as  is  often  the  case  in  typhoid 
fever,  the  spots  practically  appearing  at  once  and  lasting  until 
the  end  of  the  fever,  being  decidedly  darker  than  the  rose-colored 
spots  of  typhoid ;  they  are  of  a  dusky  red,  with  an  ill-defined  margin, 
varying  in  size  from  a  pinhead  to  an  eighth  of  an  inch  in  diameter, 
or  larger,  sometimes  arranged  more  or  less  in  groups,  and  not  dis- 
appearing upon  pressure;  pressing  a  microscopic  slide  upon  the 
skin,  to  determine  this  point,  as  mentioned  by  Brill,  does  not 
even  cause  a  typhoid  spot  to  disappear  unless  great  care  is  taken. 
The  eruption  most  closely  resembles  that  of  typhus  fever,  and 
generally  mam'  of  the  spots  become  petechial.  A  peculiar  odor 
of  the  skin  was  noticed  in  one  case. 

The  eruption  is  too  uniform  in  appearance  and  the  cases  resemble 
one  another  too  closely  for  this  to  be  explained  by  any  possible 
accompanying  stomach  or  intestinal  disturbance,  nor  does  it  in 
the  least  resemble  that  frequently  seen  after  the  administration 
of  certain  drugs,  nor  that  due  to  the  bites  of  insects.  It  in  no  way 
resembles  the  rose-colored  spots  of  typhoid  fever,  nor  could  it 
well  be  mistaken  for  measles  or  rubella. 

The  spleen  was  enlarged  in  several  cases.  Slight  delirium  existed 
in  two  cases.  Abdominal  symptoms  were  occasionally  found;  tym- 
pany and  slight  tenderness  on  palpation  were  sometimes  encoun- 
tered. There  was  frequently  great  apathy.  A  mild  bronchitis 
was  found  in  several  cases. 

The  blood  examinations  showed  a  wide  variation  from  those  of 
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typhoid  fever.  The  leukocyte  count  is  sometimes  low,  but  usually 
at  the  upper  limit  of  health  or  higher,  unless  some  pulmonary 
complication  exists.  The  count  is  not  as  high  as  is  usually  seen  in 
typhus  fever.  The  lowest  count  in  my  cases  being  4200,  and  the 
highest  22,200.  In  several  cases  the  first  count  obtained  was 
decidedly  lower  than  those  obtained  subsequently.  The  ^Yidal 
reaction  was  universally  negative,  although  taken  over  and  over 
again.  Paratyphoid  reaction  was  likewise  negative.  Blood  and 
urine  cultures  were  taken  in  several  of  the  cases,  and  were  uni- 
formly negative.  The  cerebrospinal  fluid  in  Louria's  cases  gave  a 
negative  culture. 

The  blood  examinations  should  at  once  and  for  all  separate 
these  cases  from  typhoid  fever.  Several  of  the  cases  are  said  to 
have  had  typhoid  fever  previously.  It  may  be  mentioned  that 
three  were  diagnosticated  as  typhoid  fever  by  outside  physicians. 

The  disease  is  undoubtedly  an  infection,  but  direct  contagion, 
in  the  usual  sense  of  the  word,  has  not  been  proved.  Brill,  in  the 
paper  mentioned,  reports  221  cases,  and  could  not  find  any  e^•i- 
dence  of  transference  of  the  disease,  no  two  patients  coming  from 
the  same  house,  but  mentions  in  a  foot  note  having  heard  of  four 
cases  of  one  family  who  were  attacked  almost  simultaneously,  and 
in  a  later  report  before  the  King's  County  Medical  Society,  held  in 
Brooklyn,  N.  Y.,  April  18, 1911  (to  be  published  later),  he  mentions 
34  more  cases  coming  under  his  care,  with  the  same  negative 
history.  At  the  same  meeting,  Leon  Louria,  of  Brooklyn,  reported 
30  additional  cases,  making  305  in  all  from  greater  New  York.  Xo 
such  report  is  forthcoming  from  other  cities,  so  that  it  would  seem 
that  New  York  is  particularly  favored  in  this  direction,  which  is 
not  to  be  wondered  at  when  the  Russian  population  is  taken  into 
account,  or  else  that  physicians  in  general  are  not  keen  to  recog- 
nize this  symptom  complex,  probably  considering  the  cases  typhoid 
fever,  and  reporting  them  as  such.  I  have  knowledge  of  five  cases 
occurring  in  one  house,  one  after  another,  two  of  these  coming 
directly  under  my  notice,  and  the  three  others  being  described  quite 
accurately  by  the  mother  of  the  family,  who  was  in  the  Hospital 
with  the  disease,  their  symptoms,  as  described,  exactly  corresponding 
to  the  two  under  observation.    The  attacks  occurred  as  follows: 
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One  girl  was  taken  ill  about  March  1,  1907,  the  father  about  the 
last  of  March,  a  second  girl  about  the  middle  of  April,  the  mother 
(Hospital  patient)  May  3,  a  son  (Hospital  patient)  May  9,  and  to 
add  further  to  this  curious  list,  one  of  the  resident  physicians,  in 
whose  ward  the  mother  of  the  family  was  being  cared  for,  was 
himself  taken  down  with  quite  a  severe  attack  of  the  disease  on 
May  27.  If  the  disease  was  truly  contagious,  one  would  expect 
several  of  the  family  to  have  succumbed  together,  and  not  one 
after  another,  in  sequence.  This  house  was  subsequently  visited 
by  the  Bureau  of  Health  and  found  to  be  in  an  unsanitary  condi- 
tion, and  the  inmates  showing  insect  bites  upon  their  bodies.  This 
is  interesting  when  the  experiments  of  Anderson  and  Goldberger 
(Public  Health  Report,  February  18,  1910)  wdth  tabardillo  or 
Mexican  typhus  fever,  and  its  transmissibility  to  the  Macacus 
monkey  by  means  of  lice,  are  borne  in  mind.  Nicolle  has  reported 
successful  experiments  with  the  body  louse.  Ricketts  and  Wilder 
have  also  come  to  regard  this  insect  with  grave  suspicion  in  the 
etiology  of  tabardillo. 

One  of  our  cases  was  a  nurse  in  the  Hospital,  but  there  had  been 
no  case  of  this  disease  admitted  for  many  months  previously. 

As  Brill  states,  if  an  epidemic  of  typhus  was  present  at  the  time 
it  would  be  difficult  or  impossible  with  our  present  knowledge  to 
differentiate  these  cases  from  mild  cases  of  t\'phus.  When  our 
cases  were  encountered,  there  was  no  typhus  known  to  exist  in 
the  community,  and  the  patients  had  been  living  in  Philadelphia 
for  some  time. 

The  committee  appointed  by  the  Xew  York  Academy  of  Medi- 
cine to  report  on  the  disease  decided  as  follows: 

"1.  The  cases  seen  by  members  of  this  committee  correspond 
uith  Dr.  Brill's  description. 

"2.  The  cases  present  a  fairly  uniform  symptomatic  picture,  and 
seem  lo  the  committee  to  be  entitled  to  recognition  as  a  clinical 
group. 

"3.  The  clinical  picture  is  quite  distinct  from  that  of  ordinary 
typhoid  fever, 

"4.  The  evidence  seems  conclusive  that  they  are  not  cases  of 
infection  with  the  typhoid  or  paratyphoid  bacillus. 
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"5.  The  evidence  at  hand  does  not  seem  suflBcient  to  decide 
whether  these  cases  represent  an  atypical  form  of  some  already 
recognized  disease  other  than  typhoid  or  paratyphoid  fever,  or 
are  instances  of  a  disease  hitherto  unrecognized." 

It  must  be  confessed  that  there  is  a  most  striking  similarity 
between  Brill's  Disease  and  typhus  fever,  with  some  very  impor- 
tant exceptions,  as  stated  by  Ziegel  (New  York  Medical  Record, 
June  25,  1910),  viz.:  "Its  non-epidemic  occurrence,  its  usual  non- 
communicability,  its  uniform  clinical  picture,  and  the  absence  of 
grave  and  fatal  cases."  Brill  stated,  at  the  medical  meeting  above 
referred  to,  however,  that  he  has  had  one  fatal  case,  the  autopsy 
showing  absolutely  that  the  disease  was  not  typhoid  fever,  there 
being  no  intestinal  lesions  whatever,  and  also  that  he  had  been 
unable  to  communicate  the  disease  to  monkeys  by  inoculating 
them  with  the  blood  of  patients  ill  with  the  affection. 

The  Macacits  rhesus  and  the  Cehus  capuchimis  (monkeys)  can  be 
inoculated  with  tabardillo  or  ^Mexican  typhus,  as  proved  by  Ander- 
son and  Goldberger,  and  by  Ricketts  and  Wilder  (Jour.  Ajiier. 
Med.  Assoc,  February  5,  1910),  and  Nicolle  (Annates  de  VInstituie 
Pasteur,  January,  1911)  has  transmitted  the  old  world  typhus  to 
the  Macacus  sinicus  after  having  first  failed  to  do  so  until  he  had 
first  augmented  the  virulence  of  the  infection  by  passing  it  through 
the  body  of  the  chimpanzee.  Experiments  in  this  direction  should 
certainly  be  attempted  vvith  the  blood  of  patients  suftering  from 
the  disease  we  are  studying,  as  failure  to  inoculate  the  macacus  by 
Brill  does  not  necessarily  prove  that  the  disease  is  not  an  atypical 
typhus,  especially  when  Nicolle's  first  failures  to  inoculate  the 
Macacus  sinicus  are  borne  in  mind. 

The  temperature  chart  of  a  typical  case  of  typhus  fever  as  shown 
in  Welch  and  Schamberg's  Acute  Contagious  Diseases,  p.  579,  bears 
a  striking  similarity  to  the  chart  of  the  fever  of  Brill's  disease,  as 
shown  in  two  of  our  very  pronounced  cases  which  we  were  able  to 
study  from  the  beginning,  as  they  originated  in  the  Hospital.  The 
superimposed  tracings  show  this  clearly  (Chart  I).  The  same  strik- 
ing resemblance  is  seen  when  the  temperature  tracing  of  tabardillo  is 
compared  (Chart  II).  Epidemics  of  typhus  are  much  more  common 
in  the  cold  than  in  the  warm  months;  of  our  cases  of  so-called  Brill's 
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Chart  I.-Dark  line,  typhus;  dotted  line,  Case  VIII;  dashed 


line,  Case  IV. 


Chart  II.-Dark  line,  typhus;   dotted  line,  ta 


abardillo. 
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disease,  7  occurred  in  May  and  1  in  June,  as  contrasted  with  1 
in  January  and  2  each  in  February  and  March.  In  the  cases 
mentioned  by  Brill,  where  this  point  was  recorded  {New  York 
Medical  Record,  March  5,  1910),  48  occurred  in  spring,  summer, 
and  autumn,  as  against  12  in  the  colder  months,  thus  differing 
absolutely  from  the  usual  months  of  onset  of  typhus. 

Three  of  our  cases  were  seen  from  their  incipiency,  so  that  the 
rise  and  fall  of  the  temperature  curve  could  be  studied  from  the 
beginning.  The  cases  in  the  Hospital  wards,  10  in  number,  were 
admitted  from  the  sixth  to  the  fourteenth  day  of  the  disease,  so 
that  only  the  latter  part  of  the  temperature  curve  could  be  studied. 
It  seems  strange  that  this  class  of  cases  should  not  have  been 
encountered  before  in  the  Pennsylvania  Hospital,  as  I  am  confident, 
had  they  occurred,  their  similarity  to  typhus,  and  not  to  typhoid, 
would  have  at  once  attracted  attention.  The  affection  is  by  no 
means  a  trivial  one,  the  patients  often  being  seriously  ill,  presenting 
every  evidence  of  toxemia.  In  ^lay,  1892,  one  case  that  was 
brought  to  the  Hospital  caused  much  discussion  as  to  whether  it 
was  typhoid  or  typhus,  and  opinions  varied.  The  Board  of  Health 
finally  took  charge  of  the  case.  The  patient,  a  Russian,  made  a 
good  recovery,  and  there  was  no  contagion  following  his  admission 
into  the  Hospital.  The  temperature  did  not  rise  above  102°,  and 
there  was  a  copious  eruption  of  spots  (described  as  rose  spots)  on 
chest,  abdomen,  back,  arms,  and  legs.  It  is  more  than  probable 
that  this  was  a  case  similar  to  those  we  are  studying. 

Of  the  13  cases  in  this  report,  7  were  Russians,  a  percentage  of 
53.8,  while  Brill  reports  that  60  per  cent,  of  his  cases,  where  this 
point  was  noted,  were  of  this  nationality.  At  first  I  was  inclined 
to  consider  this  disease  a  clinical  entity,  but  now,  after  careful 
study  of  the,  as  yet,  scanty  literature  upon  the  subject,  and  listen- 
ing to  the  reports  by  Louria  and  Brill  at  the  King's  Count}'  ^Medical 
Society  Meeting,  together  with  my  experience  at  the  Pennsylvania 
Hospital,  I  fail  to  be  convinced  that  the  disease  is  not  an  atypical 
typhus  fever;  the  fact  that  it  is  usually  non-communicable  and 
almost  \\ithout  exception  mild  being  possibly  explained  by  some 
as  yet  unrecognized  factor  which  interferes  with  the  growth  of  the 
unknown  cause  of  the  disease,  so  that  it  shows  itself  in  this  new 


lewis:  so-called  brill's  disease  241 

phase.  Our  cases  occurred  in  groups  at  long  inter\als,  and  came 
from  all  sections  of  the  city.  I  have  not  seen  typical  typhus  fever, 
myself,  so  that  I  labor  under  a  great  disadvantage  in  attempting 
to  compare  the  two  diseases,  but  in  studying  the  recent  most 
accurate  descriptions  of  typhus  fever  and  comparing  the  charts, 
I  am  struck  with  the  almost  exact  similarity  of  the  two  diseases. 
It  is  true  that  Welch,  consulting  physician  of  the  Philadelphia 
Board  of  Health,  who  has  had  personal  experience  with  typhus 
fever,  has  not  considered,  in  my  cases,  that  the  disease  was 
typhus.  It  is  most  important  that  this  point  be  cleared  up, 
as,  if  it  be  atypical  typhus,  some  unknown  influence  in  the  future 
might  fan  the  spark  into  a  blaze.  It  now  seems  likely  that  mere 
discussion  will  not  settle  this  important  question,  and  that  it 
remains  for  the  Laboratory  to  unravel  the  problem. 

In  conclusion,  it  seems  evident  that  this  disease  and  typhus  fever 
both  have  the  same  prodromes,  the  same  intense  headache,  and 
injected  eyes,  both  have  the  same  general  maculopapular  erup- 
tion, becoming  petechial,  both  the  same  course  of  temperature, 
and  the  same  rapid  lysis,  and  quick  convalescence.  In  fact,  there 
is  not  a  single  symptom  in  one  that  is  not  represented  in  the  other, 
a  few  differences  existing.  Brill's  disease  is  usually  encountered 
in  the  spring,  summer,  and  autumn,  while  typhus  is  a  cold 
weather  disease;  the  one  is  but  slightly  transmissible,  and  the 
other  very  much  so;  one  has  practically  no  mortality,  and  the  other 
about  25  per  cent;  the  bone  marrow  in  the  one  case  coming  to 
autopsy  was  natural  in  appearance,  while  that  of  typhus  is  said  to 
be  frequently  red  in  color. 

The  failure  to  inoculate  monkeys  with  the  disease  is  not  a  proof 
that  the  two  diseases  are  not  one  and  the  same,  altered  by  some 
change  in  environment.  ^Yitb  Brill,  I  deprecate  calling  this 
symptom  complex  "Brill's  Disease,"  but  the  term  he  employs, 
"an  acute  infective  disease  of  unknown  origin,"  is  much  too 
general. 

I  suggest  the  name  "paratyphus  fever"  as  better  describing  the 
affection  than  "atypical  typhus  fever,"  or  even  " pseudotyphus 
fever,"  as  has  been  suggested  by  one  of  my  colleagues,  J.  C. 
\Yilson. 

Am  Phys  16 
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The  13  cases  forming  the  basis  of  this  report  may  be  summarized 
as  follows: 

Case  I. — M.  F.,  Ireland,  female,  aged  thirty  years.  Admitted  May  17, 
1907.  Fourteenth  day  of  disease.  Headache,  chilliness,  general  pains, 
nosebleed,  vomiting,  and  diarrhea.  Conjunctivae  slighth'  injected.  Tongue 
dry,  brown;  sordes  on  teeth.  Spleen  slightly  enlarged.  Abdomen  dis- 
tended and  tender.  ^Macular  eruption,  not  fading  on  pressure,  over 
thighs,  abdomen,  chest,  back,  and  arms,  present  on  day  of  admission,  the 
fourteenth  day.  Leukocj-te  count,  7000.  Irrational;  temperature,  104°; 
reached  normal  on  eighteenth  day  by  rapid  lysis.  Widal  and  parat^-phoid 
reactions  negative  on  several  examinations.  Leukoc\i:e  count  on  twentieth 
daj',  13,000.  Temperature  normal  on  twenty-first  day.  Three  other 
cases  of  the  same  disease  have  recovered  at  home.  Welch,  of  the 
Municipal  Hospital,  excludes  tj^ihoid  and  tvTDhus  fevers. 

Case  II. — T.  F.,  Ireland,  male,  aged  ten  years.  Son  of  Case  I.  Admitted 
on  same  day,  ^May  17,  1907.  Taken  ill  six  days  later  than  his  mother. 
The  fifth  in  familj'  to  be  taken  ill.  One  sister  taken  sick  March  1,  father 
latter  part  of  ^larch,  second  sister  about  middle  of  April,  mother  (Case  I)  May 
3,  and  son  (present  case)  May  9.  Chief  complaint,  headache,  constipation, 
nausea,  and  vomiting.  Xo  epistaxis,  no  chill.  Sudden  onset.  Conjunc- 
tivae injected.  Xo  rigidity  of  neck.  Maculopapular  eruption  over  body 
anteriorly  and  posteriorly,  arms  and  legs,  but  not  face.  X'o  petechiae. 
Leukocji;es,  7600.  Widal  and  paratyphoid  reactions  both  negative  after 
several  examinations.  Highest  temperature,  104.2°,  fell  by  rapid  lysis 
occupying  two  days.  Slight  desquamation  on  thirtieth  day.  Blood  and 
urine  cultures  negative.  On  thirty-sixth  day  of  disease,  leukocytes.  16.500. 
to  fall  in  three  days  to  SOOO.  Temperature  fell  to  normal  on  fourteenth 
day,  to  rise  on  twenty-first  day  and  immediately  fall. 

Case  III. — W.  C,  Russia,  male,  aged  forty-four  years.  Brought  to 
Hospital  on  sixth  day.  May  20,  1907.  temperature,  102.3°.  Clfief  com- 
plaint, severe  headache,  general  malaise,  nausea  and  vomiting,  consti- 
pation. Sudden  onset  with  cliill.  Xo  nosebleed.  Eruption  over  entire 
trunk,  also  on  arms  and  legs  and  on  hands  and  feet.  ^Maculopapular  in 
character,  not  disappearing  on  pressure.  Conjunctivae  slightly  injected. 
Spleen  enlarged.  Tongue  moderately  dry.  Leukocytes,  22,000.  Widal 
negative.  Xinth  day,  Widal  negative,  leukoc>-tes,  20,800,  eruption  fading. 
Temperature  fell  by  rapid  lysis,  normal  on  thirteenth  day.  Welch, 
of  ^Municipal  Hospital,  decided  "not  tj'phus.'" 

Case  IV. — S.  B.,  resident  in  Hospital.  Two  cases  of  '"Brill's  disease" 
in  wards  at  time  (Case  I  and  Case  II).  Illness  began  May  27,  1907. 
Severe  headache  and  malaise  with  anorexia.  Characteristic  general 
eruption  appeared  on  evening  of  fourth  day,  becoming  petechial  on  the 
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sixth  daj',  \vi\\\  a  temperature  of  104°.  Eyes  markedly  congested.  Widal 
and  parat^n^hoid,  reactions  negative.  Blood  and  urine  cultures  negative. 
Leukocyte  count,  7350.  Temperature  began  to  fall  on  thirteenth  day  by 
rapid  lysis  to  normal  on  seventeenth  day.  Rapid  recovery,  \\elch, 
of  Municipal  Hospital,  saw  ca.se  and  pronounced  it  "not  tj'phus." 

Case  V. — E.  F.,  Russia,  female,  aged  twenty-three  years.  Admitted 
on  ninth  day  of  disease,  ]May  28,  1907.  Severe  headache  and  abdominal 
pain.  Spleen  slightly  enlarged.  Maculopapular  eruption  over  chest, 
which  by  next  day  (tenth)  had  spread  to  face,  arms,  chest,  abdomen,  and 
legs.  Eyes  injected.  Widal  negative.  Leukocytes,  7500.  Eleventh  day, 
eruption  fading.  Nineteenth  day,  Widal  and  paratyphoid  reactions 
negative;  leukocytes,  8300.  Later  blood  and  urine  cultures  negative. 
Temperature  fell  by  rapid  lysis.     Temperature  normal  seventeenth  day. 

Case  VL — M.  K.,  Russia,  male,  aged  fort}'  j^ears.  Admitted  June  3, 
1907,  the  ninth  day  of  disease.  Main  complaint,  headache.  Anorexia 
and  constipation.  Sudden  onset,  chill,  fever,  cough,  no  abdominal  pain. 
Back,  arms,  and  abdomen  covered  ^nth  numerous  maculopapular  spots, 
not  disappearing  on  pressure,  some  of  these  petechial.  Conjunctivae 
slightly  injected.  Abdomen  tj'mpanitic.  Spleen  not  enlarged.  Widal 
negative;  leukocytes,  20,150.  Normal  temperature  eleventh  day  by 
rapid  lysis.     Welch,  of  Municipal  Hospital,  declared  "'not  t\-phus. '' 

Case  VII. — ]\I.  B.,  Russia,  male,  aged  thirty-nine  years.  Admitted 
on  seventh  day,  February'  22,  1910.  Chief  complaint,  headache  and 
general  pains,  -with  fever.  No  nosebleed.  Conjunctivse  congested.  Pro- 
fuse maculopapular  eruption  all  over  trunk,  anteriorly  and  po.'^teriorly, 
and  on  thighs.  Leukocytes,  6630.  Widal  negative.  Blood  culture  nega- 
tive. On  tenth  day  petechial  spots  on  left  sclera.  Conjunctivse  congested. 
Eruption  did  not  disappear  on  pressure.  Temperature  fell  by  rapid  h'sis; 
normal  on  thirteenth  day. 

Case  VIII. — ]\Iiss  H.,  nurse  in  Hospital.  Illness  began  February  18, 
1910.  No  other  case  in  Ho.spital.  Severe  headache,  chilliness,  fever. 
On  third  daj^  temperature  103°.  Eruption  very  extensive  on  sixth  day, 
and  becoming  petechial;  temperature,  104°.  Leukocytes,  5400.  Widal 
negative.  Some  desquamation  on  twelfth  day.  Rapid  h'sis  occupying 
three  days.    Normal  temperature  on  sixteenth  day. 

Case  IX. — L.  R.,  Russia,  aged  thirty-four  years.  Admitted  on  seventh 
day,  June  16,  1910.  Chief  complaint  headache,  fever,  and  abdominal 
pain,  diarrhea,  and  slight  cough.  No  chill  or  vomiting.  Conjimctivre 
injected.  Spleen  and  liver  normal  in  size.  Abdomen,  back,  chest,  arms, 
and  legs  covered  with  characteristic  eruption.  Leukocytes,  4200.  Widal 
negative.  Eruption  disappeared  on  eleventh  day.  Temperature  fell  V)y 
rapid  lysis.    Temperature  normal  thirteenth  day. 

Case  X. — M.  S.,  Russia,  male,  aged  fortj'-three  years.  Admitted 
on  seventh  day  of  disease,  Jime  8,   1910.     ]Main   complaint,  headache 
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and  chilliness,  abdominal  pain,  vomiting.  Constipation.  Xo  nosebleed. 
Diffuse  maculopapular  eruption  over  whole  body,  not  on  face,  also  on 
soles  of  feet,  does  not  disappear  on  pressure.  Abdomen  soft,  spleen  not 
palpable.  Leukocj'tes,  6200.  Widal  negative.  Blood  culture  negative. 
Highest  temperature  day  after  admission,  103.2°.  Temperature  fell 
by  rapid  Ij'^sis,  reaching  normal  on  twelfth  day. 

Case  XI. — H.  E.,  Russia,  male,  aged  twenty-four  years.  Admitted 
June  17,  1910,  on  .sixth  day  of  disease.  Main  complaint,  intense  head- 
ache with  anorexia.  X'o  nosebleed,  diarrhea,  vomiting,  or  abdominal 
pain.  Sclera  clear.  Spleen  normal.  Profu.se  maculopapular  eruption 
over  whole  body,  not  disappearing  on  pressure,  also  on  palms  and  soles. 
Albumin,  slight  cloud.  Leukocj'^tes,  4500.  Widal  negative.  Eleventh 
day,  temperature  normal  by  rapid  h'sis.    Blood  culture  negative. 

Case  XII. — B.  C,  Russia,  male,  aged  twenty-six  years.  Admitted 
on  sixth  day  of  disease,  December  1,  1910.  Chief  complaint,  headache, 
general  pains,  and  abdominal  discomfort.  Xo  nosebleed.  X'^o  constipa- 
tion. Spleen  slighth'  enlarged.  Profuse  maculopapular  eruption  all 
over  body,  not  on  face,  scattered  on  extremities.  Highest  temperature, 
104.1  ,  fell  by  rapid  lysis.  Tenth  day,  eruption  gone.  Leukocj'tes,  12,540. 
Widal,  negative.  Temperature  normal  tenth  daj',  rose  on  fourteenth 
day  to  102.1°,  to  immediately  fall  again. 

Case  XIII. — S.  F.,  stock  broker,  male,  aged  thirty-four  years.  Illness 
began  March  10,  1911.  IMain  complaint  violent  headache,  general  pains, 
malaise.  Prodromal  symptoms  five  daj's.  Congestion  of  eyes,  slight 
delirium.  Constipation.  Maculopapular  eruption  noticed  on  evening 
of  third  da}'.  On  fourth  day  of  disease,  eruption  copious,  abdomen,  chest, 
back,  legs,  and  feet,  not  disappearing  on  pressure.  Leukocj'te  count, 
8000;  on  sixth  day,  AViclal  negative,  leukocyte  count.  10,400;  seventh 
day,  eruption  fading.  Cough  annoying.  Eighth  day,  blood  culture  nega- 
tive. Xinth  day,  eruption  has  disappeared.  Twelfth  day,  leukocyte 
count,  9400.  Widal  and  paratj^Dhoid  reactions  negative.  Temperature 
fell  by  gradual  regular  lysis  to  touch  normal  on  fourteenth  day. 
Welch,  of  Municipal  Hospital,  pronounced  case  ''not  tj'phus. ''  A  peculiar 
odor  of  the  skin  was  noticed  on  the  first  few  days  of  the  disease.  It  was 
quite  pronounced  and  resembled  somewhat  that  occasionally  noticed  in 
typhoid  fever. 

Note. — Since  reading;  the  above  a  second  article  by  Brill  upon 
this  disease  has  a])peare(l  in  the  ^iiiicricati  Journal  of  the  Medical 
Sciences,  August,  1911. 
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DISCUSSION. 

Dr.  E.  Lib.man:  After  Dr.  Brill  had  published  his  second  paper  on  this 
subject  I  found  the  records  of  two  other  fatal  cases  which  had  occurred 
in  the  hospital,  so  that  there  are  really  now  three  fatal  cases  on  record. 
The  lesions  in  all  three  of  the  cases  were  practically  the  same,  there  being 
swelling  of  the  spleen  and  degeneration  of  the  viscera.  In  the  last  case 
the  bone  marrow  was  also  examined,  and  in  it  were  found  marked  evi- 
dences of  regeneration.  The  lesions  in  the  disease  are  apparently  the  same 
as  those  found  in  cases  of  typhus  fever.  Of  course,  this  does  not  give  any 
definite  proof  that  the  diseases  are  identical. 

Dr.  J.^me.s  Tyson:  I  cannot  speak  from  large  experience,  having  had 
but  one  of  these  cases  under  my  observation  in  my  wards  in  the  Penn- 
sylvania Hospital.  I  have  been  much  impressed  with  the  similarity  and 
apparent  identity  of  many  of  the  symptoms  to  those  of  typhus  fever,  and 
think  the  cases  might  be  regarded  as  cases  of  that  disease. 

Dr.  J.  Morris  Lewis  (closing):  No  cases  of  true  tvphus  occurred  in 
New  lork  or  Philadelphia  at  this  time.  The  evidence  is  so  striking  as  to 
make  one  halt  in  calling  them  typhus. 


HUMAN  TRYPAXOSO:\IIASIS. 

REPOKT  OF  A  CASE  WITH  ESPECIAL  REFERENCE  TO  THE  TREATMENT 


By  C.  N.  B.  CAMAC,  M.D., 

NEW    YORK. 


The  case  of  trypanosomiasis,  here  reported,  contracted  the 
disease  in  June,  1907,  on  the  Congo,  above  Stanley  Pool.  Fever 
appeared  on  July  12,  1907,  and  the  parasites  were  found  by  Dr. 
Broden,  at  Leopoldville,  on  the  19th,  and  treatment  was  imme- 
diately begun.  The  patient  remained  in  Africa  until  the  autumn, 
when  he  returned  to  England.  At  Liverpool,  Dr.  Jireinl  (Liverpool 
School  of  Tropical  ]\Iedicine)  repeatedly  found  parasites.  Li  Octo- 
ber, 1907,  he  went  to  London,  where  he  was  luider  the  care  of  Sir 
Patrick  iNIanson,^  who  has  reported  the  findings  up  to  December 
1907,  at  which  date  the  case  was  referred  to  me  by  Sir  Patrick 
Manson. 

The  following  record  covers  a  period  of  four  years  of  almost  con- 
tinuous observation.  The  patient  had  repeated  paroxysms  of  fever 
from  December,  1907,  to  November  10,  1910  (about  three  years). 
During  this  time,  part  of  which  he  lived  in  my  house,  he  was  under 
constant  observation.  Since  the  subsidence  of  fever  he  has  been 
under  examination  from  time  to  time  and  continues  so  up  to  the 
present  (October,  1911). 

It  is  the  object  to  report  here  more  especially  the  treatment 
employed,  introducing  the  clinical  features  of  uiuisual  importance 
only,  or  such  as  have  relation  to  the  treatment. 

Ten  years  onl\-  have  elapsed  since  a  Ininian  tryj)anosome  was 
detected  by  Forde,  at  (Gambia  (1901).  and  confirmed  and  named 

1  Ann.  Tiop.  Mfd.  and  Parasit.,  March,  1008.  ii,  No.  1,  p.  46. 
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by  Diitton,  Trypanosoma  gambiense.  It  is  less  than  this 
(about  eight  years)  since  trypanosomatic  fever  was  recognized 
(by  Castellani,  Bruce,  Xabarro,  Greig,  and  others)  as  the  first  or 
earher  stages  of  sleeping  sickness.  The  total  number  of  cases  in 
Europeans  which  have  come  under  observation  is  now  50/  in 
which  is  included  the  present  case.  The  present  case  is  the  first, 
so  far  as  the  writer  knows,  which  has  come  under  continued 
observation  in  America. 

Is  the  Disease  Curahlef  It  is  now  generally  agreed  that  cases 
treated  in  the  early  stage  (trypanosomatic  stage)  may  recover, 
while  those  in  the  latter  stage  (sleeping  stage)  practically  never 
recover.  It  is  also  recognized  that  the  disease,  like  syphilis,  is  very 
chronic,  with  long  periods  of  latency.  Bearing  in  mind  these  facts 
then,  all  conclusions  with  regard  to  cures  should  be  taken  with  reserva- 
tion until  sufficient  time  has  elapsed  (placed  by  Todd-  at  eight  years), 
and  an  adequate  number  of  cases  have  been  observed  to  make  such 
conclusions  reasonably  certain. 

Plan  of  Attack.  Through  the  labors  of  Ehrlich,^  the  treatment 
of  trypanosomiasis  has  been  taken  from  the  realm  of  empiricism 
to  that  of  rationalism.  While  this  rational  treatment  is  far  from 
conclusively  proved,  it  offers  the  only  intelligent  plan  of  attack 
and  defence  in  the  fight  against  the  trypanosome. 

Underlying  Therapeutic  Principle.  Drugs  used  in  the  treatment 
are  studied  with  regard  to  their  action  upon  the  organism  (organo- 
tropism) and  upon  the  parasite  (parasitropism).  The  fixation  of 
the  drug  by  the  chemoreceptors  in  the  protoplasm  of  the  parasite 
is  the  underlying  principle  of  parasitropism,  and  upon  this  depends 
the  efficiency  of  a  drug  in  destroying  the  parasite. 

The  experimental  evidence  upon  which  this  theory  is  proved  is 
as  follows:  Drugs  were  found  to  be  parasiticidal  in  varying  degrees 
under  dift'erent  circumstances;  thus,  a  drug  which  destroys  the 
parasite  in  vitro  may  have  no  effect  in  vivo,  and  vice  versa,  or  the 
effect  may  be  both  in  vitro  and  in  vivo;  or  there  may  be  no  effect 
under  either  circumstance. 


1  Bagshawe,  Bull,  of  the  S.  S.  Bureau,  1910,  ii,  Xo.  20,  p.  277. 

-  Archives  of  Internal  Medicine,  April  15,  1911,  vii,  Xo.  4,  p.  500. 

2  Chemotherapie  von  Infektionskrankheiten,  Zeitschr.  f.  artzliche  Fortbildung,  1909,  vi,  Xo.  23. 
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All  drugs  then   (with  regard  to  their  efficiency  in  destroying 
trypanosomes)  fall  under  the  following  classification: 


In  Vitro. 

In  Vi 

O 

0 

+ 

+ 

+ 

0 

O 

+ 

There  is  a  fifth  and  very  important,  though  as  yet  imperfectly 
understood,  action.  Here  no  changes  either  in  morphology  or 
motility  take  place  in  the  parasite  when  subjected  to  the  action 
of  the  drug  in  vifro,  and  no  change  in  the  course  of  the  disease 
at  first  when  the  drug  is  introduced  in  vii'o.  Later,  however,  under 
the  influence  of  the  drug,  the  disease  terminates  in  complete 
recovery.  This  is  supposed  to  be  due  to  a  destructive  action  upon 
the  reproductive  power  of  the  parasite.  By  this  destructive  action, 
one  generation  only  of  parasites  is  capable  of  maintaining  the  patho- 
logical features  of  the  disease,  which  disappears  with  the  life  of 
this  barren  generation. 

Ehrlich's  explanation  of  the  first  three  in  this  classification 
(namely,  the  00,  +  +  ,  +0)  is  not  difficult  to  understand.  In 
the  first  there  is  no  parasitropism  under  any  circumstance.  In 
the  second,  the  parasitropism  occurs  under  both  conditions  and 
the  organotropism  is  not  in  excess  of  the  parasitropism.  In  the 
third,  the  organotropism  is  in  such  excess  of  the  parasitropism  that 
the  drug  in  vivo  is  valueless.  For  example,  methylene  blue  has  an 
organotropism  five  hundred  times  in  excess  of  the  parasitropism — 
that  is  to  say,  that  although  there  are  chemoreceptors  in  the  para- 
site (spirochete  of  relapsing  fever)  for  methylene  blue,  these  are 
rendered  of  too  little  value  owing  to  the  great  excess  of  the  organo- 
tropism. 

The  O  +  is  somewhat  more  complex.  To  this  class  belongs  one 
of  the  most  efficient  of  the  drugs,  namely  atoxyl.  It  is  therefore 
im])ortant  to  understand  why  in  vitro  it  has  no  parasitropism, 
while  in  riro  it  is  more  active.  This  paradoxical  or  indirect  action 
is  explained  l)y  Ehrlich  as  follows:  Such  drugs  find  no  chemore- 
ceptors in  the  parasite  ///  vir<>.  When,  however,  they  are  introduced 
into  the  organism,  they  undergo  a  chemical  change  into  another 
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compound  M^hich  in  the  case  of  atoxyl  is  probably  paramido- 
phenylarsenox.rd.  In  the  latter  the  arsenic  molecule  is  unsaturated 
and  the  additional  affinities  enable  it  to  combine  chemically,  while 
the  arsenic  molecule  in  atoxyl  has  no  such  additional  affinities  and 
the  drug  is  therefore  inert. 

The  arsenic  receptor  of  the  trypanosome  is  adapted  not  to 
pentavalent  (atoxyl)  but  to  trivalent  arsenic  (paramidophenyl- 
arsenoxyd).  The  drugs,  therefore,  which  concern  us  clinically  in 
the  treatment  of  trypanosomiasis  are  those  belonging  to  the  +  + 
and  the  O  +  class. 

Available  Drugs.     In  the  laboratory  several  hundred  drugs  have 
been  experimented  with,  but  the  following  are  some  of  those  which 
have  been  tested  out  clinically,  and  from  these  certain  were  selected 
for  the  treatment  of  the  case  here  reported. 
I.  The  arsenic  and  antimony  group: 
Arsenic : 

(a)  Arsenous  acid. 

(6)  x-Vtoxyl,  arsacetin,  etc. 

(c)  Acetylatoxyl. 

(d)  Arsenophenylglycin. 

(e)  Salvarsan. 
Antimony : 

(a)  ^Metallic  antimony. 

(b)  Antimony  sodio  and  potassium  tartrate. 

(c)  Aneline  antimony  tartrate. 

(d)  Antimony  theoglycolic  acid  compounds. 


II.  Azo  dyes  group: 

(a)  Trypan  red. 
(6)  Trypan  blue. 
(c)  Trypan  violet. 


III.  Basic  triphenylmethane  dyes  group: 
(a)  Parafuchsin. 
(6)  Pyronin. 
(c)  Trypanosan. 
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Choice  of  a  Drug.  In  selecting  a  drug,  the  stage  of  the  disease 
and  the  treatment  previously  employed  must  be  taken  into  con- 
sideration. 

In  the  early  stage  atoxyl  (O  +)  is  accepted  at  present  as  the  drug. 
(1)  Should  atoxyl  be  used  in  the  early  stage  only?  or  (2)  should  it 
be  used  for  a  period  and  replaced  by  another  drug,  to  be  again 
used  for  a  period  ("ringing  the  changes"  as  Todd^  well  expresses 
it)?  or  (3)  should  the  drug  be  continued,  in  small  doses,  for  long 
periods  irrespective  of  the  course  of  the  disease?  In  the  continued 
use  of  this  or  any  arsenic  compound,  animal  experiments  have  shown 
that  the  great  danger  is  that  there  may  develop  a  generation  of 
trypanosomes  with  resistance  to  arsenic  (resistant  strains).  With 
regard  to  this  the  authorities  differ — P^hrlich  cautions  against 
the  danger,  pointing  out  that  a  case  of  trypanosomiasis  \\'ith  a 
resistant  strain  of  parasites  is  worse  oft'  than  one  on  whom  no 
treatment  has  been  instituted.  Manson,-  who  has  had  a  large 
percentage  of  recoveries,  advises  on  the  other  hand  the  continued 
administration  of  small  doses  of  arsenic.  He  says:  "  I  would  there- 
fore suggest  for  the  routine  treatment  of  trypanosomiasis,  a  2-  to 
3-grain  dose  of  atoxyl  every  second  or  third  day  and  kept  up  for 
at  least  two  years"  (italics  not  in  original).  According  to  the  labo- 
ratory studies  the  development  of  resistant  strains  renders  the  try- 
panosomes invulnerable  to  almost  all  drugs.  Perhaps  the  safest 
plan  is  to  procure  from  time  to  time  specimens  of  blood  from  a 
patient  under  arsenic  treatment  and  by  animal  inoculation  deter- 
mine whether  trypanosomes,  resistant  to  the  drug,  are  present. 
Closely  allied  to  this  consideration  is  the  hypersensitiveness  to 
ordinarily  harmless  doses  of  other  drugs,  acquired  by  one  who  has 
been  taking  certain  preparations  over  a  considerable  period.  Thus, 
Ehrlich^  warns  against  the  toxic  effect  of  even  small  doses  of  arseno- 
phenylglycin  upon  one  who  has  been  under  atoxyl  treatment. 

Dosage.  Regarding  the  dosage,  it  must  be  remembered  that 
the  drugs  employed  belong  to  a  highly  toxic  class,  and  that  in  their 
behavior  they  are  as  deadly  as  the  disease;  no  drug,  except  in  des- 
perate cases,  whose  efficient  dose  is  eight-tenths  to  nine-tenths  the 
lethal  dose  should  be  enii)l(»ycd.    The  danger  is  too  great.   Thisdanger 

'  Private  correspondence.  -  Loc.  cit.  '  Private  correspondence. 
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is,  however,  offset  by  the  fact  that  it  is  rarely  necessary  to  increase 
the  dose  if  once  the  quantity  necessary  to  destroy  the  parasites  is 
determined.  This  is  true  of  antimony  especially.  Plimmer/  in 
speaking  of  intramuscular  injections  of  antimony  advises  against 
"pushing  the  dosage." 

On  the  other  hand,  a  dose  (of  arsenophenylglycin)  too  small  to 
destroy  the  parasites  ^y\\\  not  become  efficient  by  allowing  inter- 
missions between  the  doses.  On  the  contrary,  the  trypanosomes 
will  develop  resistance  and  the  body  will  become  hypersensitive. 
This  intermittent  treatment  with  small  dosage  is  therefore  condemned 
by  Ehrlich  as  ineffectual  and  tending  to  produce  resistant  strains 
and  body  hypersensitiveness. 

Summary.  AMien  the  views  of  the  authorities  are  summed  up, 
then  we  are  led  to  conclude  as  follows:^  The  arsenic  and  antimony 
group  of  drugs  offers  the  best  ammunition  with  which  to  attack 
the  trypanosome  in  the  early  stage  of  the  disease.  That  an  exact 
dose  should  be  ascertained.  That  this  is  ascertained  by  observing 
what  quantity  of  a  drug  is  necessary  to  rid  the  blood  of  parasites. 
Once  this  is  found,  no  more  and  no  less  should  be  given.  Treatment, 
with  some  parasiticide,  should  be  continuous.  Xo  drug  should  be 
continued  for  too  long  a  time,  but  frequent  changes  should  be  made 
(see  below). 

I  add  the  opinion  of  Manson,^  who  has  treated  10  cases  in 
Europeans,  with  3  deaths  and  7  "apparently  well,"  the  case  here 
reported  being  one  of  the  7.  He  says:  "I  am  a  believer  in  small 
doses  of  antitrypanosomiasis  drugs — at  least,  the  arsenic  and  the 
antimony  ones — considering  that  a  persistently  unfavorable^  medi- 
cine is  of  more  use  than  an  intermittently  unfa\orable  one."  And 
again :  "  I  do  not  believe  we  can  kill  the  trypanosome  outright  by 
one  or  two  large  doses  of  atoxyl  any  more  than  we  can  kill  the 
treponema  of  syphilis  or  the  parasite  of  malaria  by  large  doses  of 
their  respective  specifics.  Mercury  does  not  immediately  cure 
syphilis,   nor  does  quinine  immediately   cure   malaria;   but  they 

*  Private  correspondence. 

2  For  a  good  summary  of  Ehrlich's  views  see  the  '  Chemotherapy  of  Ehrlich,  with  Special  Refer- 
ence to  the  TrjTjanosome  Injections,"  B.  T.  Terry,  M.D.,  Medical  Record,  New  York,  April  8, 
1911. 

'  Private  correspondence. 

*  "Unfavorable"'  to  the  life  and  development  of  the  parasite. 
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deprive  the  respective  parasites  of  their  pathogenic  quahties  and 
keep  the  patient  aHve  and  in  good  health  until,  in  process  of  time^ 
the  parasites  either  die  out  or  become  permanently  inert.  So  I 
read  the  action  of  atoxyl  in  trypanosomiasis,  and  so  I  would  regulate 
its  administration,  being  careful,  as  we  would  with  mercury  or 
quinine,  not  to  push  the  drug  too  far,  and  thereby  necessitate  its 
suspension."^ 

The  development  and  maintenance  of  the  body  resistance  is 
placed  by  many  authorities  among  the  most  important  requisites. 
Thus,  Bagshawe^  says  recovery  "may  be  attributed  to  the  resisting 
power  of  the  human  organism  at  least  as  much  as  to  the  treatment." 
Manson'^  says:  "I  regard  a  high  level  of  general  health  as  of  the 
utmost  importance  in  the  management  of  these  cases."  Again 
Manson^  says:  "The  patient  should  be  brought  home  to  his  native 
country,  be  spared  fatigue,  worry,  exposure,  excess  of  all  kinds^ 
and  be  placed  in  the  most  favorable  hygenic  conditions  possible." 

Clinical  Report.  Before  presenting  the  clinical  findings  in  detail^ 
I  will  give  here  a  complete  list  of  the  symptoms  and  signs  so 
far  recorded  in  all  cases,  arranged  according  to  their  presence  or 
absence  in  the  case  here  under  consideration : 


Present  in  this  case. 

Xot  present  iJi  this  case. 

Stinging  sensation   upon   some  exposed   body 

Loss  of  weight  and  strength. 

surface.     On    hand   in  this  case,  thought  at 

Edema. 

time  to  have  been  prick  of  thorn;  no  painful 

Anemia. 

swelling  followed. 

Enlarged  Uver. 

Fever. 

Epistaxis. 

Erythema  of  skin. 

Diarrhea. 

Enlarged  cervical  glands. 

Dilirium. 

Itching  of  arms,  legs,  and  body. 

Tremors. 

Large  spleen. 

Eye  symptoms. 

Vomiting. 

Deafness. 

Loss  of  hair — (scalp). 

Phlebitis. 

Headache. 

Orchitis. 

Insomnia. 

Incontinence  (urine  and  feces). 

Inertia— not  loss  of  strength,  but  profound  dis- 

Dermatographia. 

inclination  to  mental  or  physical  effort. 

Paresthesias. 

Depression.     Melancholia,  at  times  profound. 

Vertigo. 

Hyperesthesia,  deep  (Kerandel's  sign). 

Changes  in  character. 

Severe  aching  in  legs. 

Facial  paralysis. 

Loss  of  weight  (temporary). 

Epileptic  seizures. 

Pain  in  extremities;  legs  only  in  tnis  case. 

Somnolence. 

Pain  in  long  bones. 

Delusions. 

■  Loc.  cit. 

=  Loc.  cit, 

3  Private  correspondence. 

*  Loc.  cit. 
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As  already  stated,  the  findings  from  -Tune  22,  1907,  to  December 
12,  1907,  in  this  case  have  been  pubhshed  by  ^Nlanson^  and  Bag- 
shawe,'-  and  I  quote  here  from  the  former's  report: 

"An  engineer,  aged  thirty-five  years,  arrived  at  Boma,  Congo 
River,  on  June  22,  1907.  He  was  then  in  perfect  health,  and  pro- 
ceeded at  once  up  country  to  a  point  about  one  hinidred  and  fifty 
miles  above  Stanley  Pool,  where  he  and  his  companions  camped 
on  the  ri\er  bank  from  June  28  until  July  17.  Four  days  after  his 
arrival  there  he  began  to  ail  with  anorexia,  depression,  languor, 
drowsiness,  and  on  July  12  took  to  his  bed  with  fever  (102°).  On 
July  17,  his  temperature  had  reached  107°.  Next  day  he  was 
brought  to  Leopoldville  (104°),  and  on  the  following  day,  July  19, 
Dr.  Broden  found  trypanosomes  in  his  blood.  He  received  a  large 
dose  (I  understand  1.5  gram)  of  atoxyl  hypodermically  on  the  20th. 
This  gave  rise  to  violent  gastralgia,  but  on  the  21st  temperature 
had  become  normal  and  has  remained  so  ever  since,  with  the  ex- 
ception of  slight  brief  rises  (99.5°  to  102.4°)  which  recurred  with 
some  regularity  exery  fortnight  or  three  weeks.  On  July  2o  daily 
injections  of  0.25  gram  of  atoxyl  were  commenced  and,  Avith 
occasional  intermissions  of  a  day  or  two  and  increases  of  the  dose 
to  0.5  gram,  were  continued  until  his  arrival  in  Liverpool  about  the 
middle  of  October. 

"  Trypanosomes  were  unusually  persistent  in  the  peripheral  blood 
in  this  case.  Dr.  Broden  found  them  when  the  patient  was  at 
Leopoldville  every  time  he  looked  for  them.  Dr.  Breinl,  who 
examined  him  on  his  arrival  in  Liverpool,  found  them,  notwith- 
standing intensive  doses  of  atoxyl,  on  each  of  five  successive  days; 
and  I  found  them  whenever  I  examined  the  blood — that  is,  on  every 
alternate  day  between  October  23  and  November  (S.  When  I 
saw  the  patient  for  the  first  time,  on  October  23,  he  informed  me 
that  he  had  no  cutaneous  eruption,  and  that  only  once — during 
the  initial  fever,  when  one  slightly  enlarged  gland  was  detected 
on  the  right  side  of  the  neck — any  adenitis.  An  inflamed  patch 
of  skin  on  the  dorsum  of  the  right  foot,  which  began  on  September 
20,  and  which  he  attributed  to  prickly  heat,  had  almost  disappeared 

'  Loc.  cit.  2  Loc.  cit. 
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when  I  saw  him.  The  spleen  was  sHghtly  enlarged,  and  he  looked 
more  anemic  than  his  blood  count  (4,00(),()00)  indicated.  Appetite 
was  poor  and  he  felt  weak  and  depressed.  There  was  no  palpitation 
or  breathlessness,  and  no  headache  even  when  he  had  fever.  The 
only  pain  he  remembered  was  intense  aching  in  the  legs,  coming 
on  every  night  and  keeping  him  from  sleeping;  this  disappeared 
when  he  left  Leopoldville,  and  has  not  recurred. 

"On  November  8,  trypanosomes  being  present  in  small  numbers 
in  his  blood  and  temperature  being  normal,  for  the  first  time 
during  his  illness  the  characteristic  erythema  showed  itself  on  the 
skin  of  the  trunk.  At  the  same  time  and  for  a  day  or  two  previously 
he  had  been  profoundly  melancholic,  so  much  so  that  I  feared  the 
nervous  system  was  becoming  implicated  and  that  the  terminal 
phase  of  the  infection  was  about  to  set  in.  He  was  so  depressed 
that  I  was  afraid  to  let  him  go  out  alone.  On  the  day  the  erythema 
appeared  (November  8)  I  gave  him  a  hypodermic  injection  of  half 
a  grain  sodio  tartrate  of  antimony,  and  also  on  the  following  days, 
1,  1|,  2,  and  3  grains  respectively,  and  again  after  two  days  another 
2  grains.  The  apparent  effect  of  these  injections  was  remarkable. 
By  the  third  day  the  erythema  had  disappeared,  his  spirits  had 
become  good,  and  for  the  first  time  trypanosomes  could  not  be 
found  in  his  blood.  This  hopeful  condition  persisted  until  November 
26,  when  depression,  though  not  so  intense  as  on  the  former  occa- 
sion, returned  and  trypanosomes  in  greater  number  than  I  recollect 
to  have  seen  them  in  human  blood  were  once  more  found.  On 
November  26  and  27  he  had  2  grains  antimony  by  the  mouth. 
I  was  afraid  to  resume  the  antimony  injections  on  account  of  the 
intense  irritation  and  pain  they  gave  rise  to.  Given  by  the  mouth 
the  drug  caused  n.ausea  and  seemed  to  increase  the  depression. 
It  was  stopped,  therefore,  and  atoxyl  resumed.  By  the  30th  try- 
panosomes had  again  disapj^eared  and  the  patient  was  feeling 
much  better.  He  left  for  New  York  on  December  12,  with  instruc- 
tions to  continue  the  atoxyl." 

To  this  record  of  Sir  Patrick  Manson  I  would  add  the  following: 

Five  or  ten  days  before  the  initial  fexer   the  patient  experienced 

a  sharp,  stinging  sensation  on  his  hand,  which  he  thought  due  to 

a  prick  of  a  thorn.    There  was  no  swelling  or  local  redness.     I  wish 
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to  draw  attention  also  (see  temperature  chart)  to  the  character  of 
the  fever  from  November  9  to  December  9,  1907,  associated  with 
and  following  the  hypodermic  injections  of  antimony.  This  fever 
is  almost  a  counterpart  of  that  occurring  from  January  1  to  24,  1909 
(see  temperature  chart),  when  intramuscular  injections  of  antimony 
were  given.  These  two  fever  periods  should  be  compared  with  the 
trypanosomatic  febrile  paroxysms  and  that  associated  with  the 
intravenous  injections  of  antimony  (see  temperature  chart  for 
February  1  to  15,  1910)  to  be  described  in  detail  later. 


Fig.  1. — Trj'panosoma  gambiense,  as  observed  in  this  case.     Note  relative  size  and  number 
of  erythrocytes  to  parasites.     (Photograph  by  Dr.  Auchincloss.) 

I  saw  the  patient  for  the  first  time  on  December  26,  1907.  At 
that  time  he  was  in  good  spirits,  energetic,  but  rather  pale;  the 
anterior  and  posterior  cervical  glands  were  palpable,  about  the 
size  of  a  pea;  also  the  axillary  glands,  which  were  about  the  size 
of  an  almond;  they  were  not  tender.  The  epitrochlear  glands  were 
not  palpable.  There  was  some  periosteal  thickening  of  shin 
bones,  but  no  tenderness.    The  skin  was  clean  but  ver^•  dr^'  and 
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scaly,  which  he  says  at  night  becomes  red  and  itchy,  especially 
over  the  shins.  The  swellings  caused  by  the  hypodermic  injections 
of  antimony  (given  Xovemher  9,  10,  11.  12.  1.'^,  and  14,  1907)  were 
still  present.  Blood  was  negati\-e  for  trypanosomes.  Hemoglobin, 
90  per  cent.     The  sjjleen  was  not  palpable. 

January  S,  190S.  Last  evening  he  spent  at  my  house;  he  was 
perfectly  well  then.  Today  he  has  a  temperature  of  102.4°.  This 
(V)  paroxysm  of   fever  is   the  fifth  since  date   of  infection   (see 


Fig.  2. — Trypanosoma  gambiense,  as  observed  in  this  case.  Note  the  flagelium  (long 
arrow)  and  nucleus  proper  (short  arrow).  The  undulating  membrane  and  micronucleus  cannot 
be  seen.     (Photograph  by  Dr.  Auchincloss.)  v 


temperature  chart).  Blood  shows  abundance  of  trypanosomes — 4 
parasites  found  in  about  fifteen  minutes  (see  Figs.  1  and  2). 

January  9,  190S.  Trypanosomes  absent — 5  white  rats  inoculated 
with   l)l()()d. 

January  ;!().  lOOS.  Large  patch  of  erythema  on  thigh  and  ab- 
domen. 

March  1(1.  190S.  \l.  Paroxysm  of  fever  (see  temperature 
chart);  nausea,  bone  i)ains  and  dcliility. 


CAMAC:  HU.MAX   TRYPANOSOMIASIS  257 

April  14, 1908.     VII.  Paroxysm  of  fever  (see  temperature  chart) ; 
trypanosomes  present,  nausea,  vomiting,  pains  in  legs. 

April    27,    1908.     XUl.  Paroxysm   of   fever    (see    temperature 
chart);  nausea,  pains  in  legs,  depression. 

^lay    19,    1908.     Deep    hyperesthesia    over    superficial    bones 
(Kerandel's  sign). 

May  25,  1908.     IX.  Paroxysm  of  fever  (see  temperature  chart). 

June  9,  1908.     X.  Paroxysm  of  fever  (see  temperature  chart); 
great  depression  and  weakness. 

June  25,  1908.     XI.  Paroxysm  of  fever  (see  temperature  chart) ; 
great  depression  and  weakness. 

July  3,  1908.     XII.  Paroxysm  of  fever  (see  temperature  chart) ; 
great  depression  and  weakness. 

From  July  12,  1908,  to  November  22,  1908,  there  was  irregular 
and  contmued  fever  with  no  marked  paroxysm  (see  temperature 
chart).  During  most  of  this  time  the  patient  was  feeling  well. 
He  had  slight  depression  and  occasional  nausea  when  temperature 
reached  99°,  which  it  did  six  times.  On  three  occasions  it  reached 
100°.  Thus  in  three  and  one-half  months  temperature  was  above 
normal  nine  times,  but  not  above  100°  (see  temperature  chart). 
During  August  and  September  patient  was  in  the  Canadian  woods. 
His  weight  steadily  increased,  coming  from  154|  pounds  (March  3, 
1908)  to  161  pounds  (October  24,  1908). 

November  24,  1908.  XIII.  Paroxysm  of  fever  (see  tempera- 
ture chart). 

November  28,  1908.  Trypanosomes  absent.  Cervical  glands 
punctured.  Trypanosomes  absent  (examined  by  Dr.  J.  L.  Todd). 
Two  rats  inoculated  with  blood  and  glandular  fluid. 

December  3,  1908.  XIY.  Paroxysm  of  fever  (see  temperature 
chart);  nausea  and  depression. 

December  10,  1908.     Trypanosomes  present. 

December  12,  1908.  Blood  viscosity,  7.7  times  water  (5.1 
normal)  (Hastings).  Blood  osmic  tension,  water  value,  45.9; 
blood  value,  46  (Hastings).  Blood  alkalinity,  FI.  0.380  in  NaHO 
per  100;  disod.  perc,  0.020. 
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• 

Treatment  (from  December  9,  1907,  to  December  6,  1908.  Atoxyl 
liypodermically).  Atoxyl,  3  grains  hypodermically  administered 
every  other  day,  was  the  only  medicinal  treatment  during  this 
period  of  one  year.  On  November  24  and  December  3,  1908,  there 
were  sharp  paroxysms  of  fever  (see  temperature  chart),  with  nausea 
and  depression;  and  on  December  12,  1908,  trypanosomes  were 
present  in  the  blood.  The  cervical  glands  were,  however,  free  from 
trypanosomes.  Fevers  following  one  another  in  such  quick  suc- 
cession and  the  presence  of  trypanosomes  were  decidedly  unfavor- 
able signs.  Coming,  too,  after  a  period  of  six  months  of  general 
improvement  which  was  associated,  however,  with  irregular  fever, 
caused  anxiety  lest  a  generation  of  atoxyl  fast  parasites  had 
developed. 

December  G,  1908,  to  December  22,  1908  (arsacetin  hypoder- 
mically). Brief  trial  of  arsacetin  was  made,  but  on  December  22 
all  arsenic  medication  was  discontinued.  On  this  date  the  blood 
showed  a  red  cell  value  of  5,200,000;  hemoglobin,  85  per  cent.; 
color  index,  0.83;  white  blood  cells,  8000,  with  a  slight  polymor- 
phonuclear increase. 

Antimony  medication  was  now  seriously  considered,  but  no 
preparation  sufficiently  safe  could  be  procured  in  this  country  for 
intramuscular  and  intravenous  injection.  From  INIessrs.  Larimore 
&  Co.  a  solution  of  antimony  lithium  tartrate,  prepared  with  great 
care,  was  procured  for  administration  by  mouth. 

December  16,  1908  (antimony  lithium  tartrate  by  mouth).  One 
and  one-half  grains  of  this  preparation  in  three  pints  of  water  was 
taken  by  mouth  daily.  About  this  date  Sir  Patrick  Manson  was 
cabled  to,  and  from  him  two  preparations  of  antimony  were  received. 

January  3,  1909  (precipitated  metallic  antimony  intramuscu- 
larly). On  this  date  10  minims,  ecpial  to  one-half  grain  of  precipi- 
tated metallic  antimony  in  Lambkin's  oily  medium,  was  injected 
into  the  muscles  of  the  buttock.  This  preparation  was  the  identical 
one  which  had  been  tested  by  Plimmer  in  the  treatment  of  syphilis 
in  one  of  the  British  military  hospitals. 

AVithin  an  hour  after  the  injection  the  patient  experienced  in 
the  buttock  great  discomfort,  which  increased  until  the  whole 
buttock  was  greatly  swollen,  painful,  and  tender,  to  such  a  degree 
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that  the  least  pressure  of  his  body  upon  the  bed  caused  him  to  call 
out  with  pain.  Even  with  such  cause  removed,  the  pain  was 
so  intense  that  morphine  had  to  be  frequently  administered. 
This  condition,  accompanied  with  sleeplessness,  lasted  for  ten 
days,  when  the  swelling,  pain,  and  tenderness  gradually  .subsided, 
and  within  a  fortnight  from  date  of  injection  the  patient  was  able 
to  walk  about,  and  two  days  later  all  inconvenience  had  disap- 
peared. When  the  area  of  swelling  had  lost  the  tenderness  suffi- 
ciently to  allow  of  palpation,  it  was  found  to  be  tense,  hard,  and  fairly 
sharply  defined  to  a  circular  area  of  about  18  to  20  cm.  in  diameter. 
There  was  no  necrosis.  The  temperature  was  as  is  shown  in  the 
accompanying  chart  (see  temperature  chart  of  January  3,  1909). i 

The  temperature  curve  during  this  period  seems  to  be  quite 
characteristic  when  compared  with  that  of  November  9,  1907,  at 
which  date  antimony  was  given  hypodermically. 

In  speaking  of  his  results  with  this  identical  preparation  Plimmer^ 
says:  "In  the  cases  at  Millbank  none  of  the  men  had  to  lay  up, 
not  even  after  20  minims,  and  the  pain  lasted  only  a  few  days 
and  none  suppurated;"  and  Manson^  says:  "It  may  be  injected 
once  every  one,  two,  three,  or  four  weeks.  The  maximum  dose 
hitherto  used  has  been  20  minims  (it  is  a  5  per  cent,  mixture),  equal 
to  1  grain.  They  begin  with  10  minims  ...  a  little  local  irri- 
tation may  follow." 

January  14,  1909  (antimony  by  mouth).  Antimony  sodio 
tartrate,  which  had  been  discontinued  on  January  4, 1909,  owing  to 
his  condition,  was  on  this  date  again  taken  by  mouth  in  amount 
of  1|  grains  in  3  pints  of  water  daily.    The  urine  was  negative. 

January  27,  1909.  XV.  Paroxysm  of  fever  (see  temperature 
chart);  marked  depression.  Condition  of  patient  now  seemed  very 
unfavorable.  Though  there  were  no  trypanosomes  in  the  blood 
and  rats  inoculated  with  the  blood  and  cervical  gland  fluid  were 
negative,  there  was  apparently  a  resistance  to  atoxyl.  Intra- 
muscular injection  of  antimonj'  was  out  of  the  question. 

January  28,  1909,  to  February  18,  1909  (atoxyl  hypodermically). 
Sir  Patrick  Hanson's  advice  to  continue  small  doses  of  atoxyl  for 
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"at  least  two  years"  and  his  good  results  in  so  doing  seemed  to 
justify  resuming  the  atoxyl  hypodermically.  This  was  done,  three 
grains  being  given  thrice  weekly.  Antimony  by  mouth  daily  also 
was  given.    Irregular  fever  continued  for  about  one  month. 

February  18,  1909  (antimony  intravenously).  On  this  date 
one-eighth  grain  of  antimony  sodio  tartrate  in  normal  saline  was 
injected  into  the  vein  of  the  arm.  This  preparation  also  was 
received  from  Sir  Patrick  Manson  and  Mr.  Plimmer  as  men- 
tioned above.  Atoxyl  was  discontinued  on  February  17,  1909, 
but  the  antimony  by  mouth  daily  was  continued. 

February  25,  1909.  One-quarter  grain  antimony  sodio  tartrate 
intravenously  injected.     Urine  negative. 

On  March  4,  9,  13,  18,  23,  27,  1909  (that  on  the  last  date  being 
the  eighth  injection),  he  had  one-eighth  grain  antimony  sodio 
tartrate  injected  by  vein.    Negative  findings  in  urine. 

March  27,  1909.  XVI.  Paroxj^sm  of  fever  (see  temperature 
chart) . 

April  6,  1909.  One-quarter  grain  antimony  sodio  tartrate, 
intravenously  injected. 

April  6, 1909.     XYII.  Paroxysm  of  fever  (see  temperature  chart). 

April  12,  1909.  One-eighth  grain  antimony  sodio  tartrate  intra- 
venously injected. 

April  17,  1909.  One-sixth  grain  antimony  sodio  tartrate,  intra- 
venously injected  (being  the  twelfth  injection). 

April  19,  1909.  Atoxyl,  3  grains  hypodermically  begun  and  taken 
thrice  weekly  until  October  30,  1909. 

April  28,  1909.    XIX.  Paroxysm  of  fever  (see  temperature  chart). 

^lay  4,  1909.     Antimony  by  mouth  discontinued. 

From  May  1,  1909,  to  July  14,  1909.  Patient  left  for  Western 
States  and  the  Canadian  NorthAvest.  Headache  constant,  not  severe ; 
sleep  much  disturbed;  no  fevers. 

July  14,  1909.     XX.  Paroxysm  of  fever  (see  temperature  chart). 

July  29,  1909.  XXI.  Paroxysm  of  fever  (see  temperature  chart). 
Weight,  156  pounds. 

August  16,  1909.     Erythema  on  right  leg,  lasting  about  a  month. 

August  28,  1909.  XXII.  Paroxysm  of  fever  (see  temperature 
chart). 
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September  13,  1909.  XXIII.  Paroxysm  of  fever  (see  temper- 
ature chart).    Weight,  161  pounds. 

October  9,  1909.  Antimony  Hthium  tartrate  1.5  to  2  grains  in 
3  pints  of  water  by  mouth  daily. 

October  13,  1909.  XXIV.  Paroxysm  of  fever  (see  temperature 
chart). 

October  25,  1909.  XXV.  Paroxysm  of  fever  (see  temperature 
chart). 

October  30,  1909.     At  oxyl  discontinued. 

November  1,  1909.  Returned  to  New  York  after  a  successful 
journey  through  the  west.  His  condition  was  excellent  and  he  had 
been  fairly  free  from  nausea,  depression,  sleeplessness,  and  head- 
ache. The  fevers  were,  however,  quite  severe  and  frequent  (see 
temperature  chart).  It  was  therefore  determined  to  again  give 
the  antimony  by  the  \'ein. 

Arsenophenylglycin  Considered.  At  this  time  arsenophenylglycin 
was  considered  and  a  preparation  procured  from  the  Rockefeller 
Institute  from  Dr.  Flexner,  who  had  received  it  from  Professor 
Ehrlich.  Upon  the  advice  of  Professor  Ehrlich,^  however,  it 
was  not  used.  He  cautioned  against  using  it  after  prolonged 
administration  of  other  arsenic  preparations  (atoxyl)  (see  earlier 
portion  of  this  paper  for  consideration  of  this  action  of  arsenic 
compounds,  p.  250). 

November  9,  1909.  XXVI.  Paroxysm  of  fever  (see  tempera- 
ture chart).  Last  fever  attributable  to  trypanosomes.  Try- 
panosomes  present  in  the  blood.  Two  white  rats  inoculated  with 
blood.    One  sent  to  Dr.  Todd  to  test  for  atoxyl-fast  trypanosomes. 

Antimony  Intravenous  Injection.  One-sixth  grain  antimony  sodio 
tartrate  intravenously  injected.  This  injection  was  repeated 
November  15,  December  2,  7,  13,  18,  23,  28,  January  3,  10,  15,  25, 
and  February  1,  1910.  The  thirteenth  injection  was  received  on 
February  1,  1910,  about  11  a.m.  About  twenty  minutes  after 
leaving  the  laboratory,  while  on  his  way  home,  the  patient  was 
suddenly  seized  with  nausea  and  great  weakness.  He  managed  to 
reach  his  home  unaided.  Before  I  could  get  to  him  he  had  had  a 
chill  and  violent  abdominal  pain.     When  I  saw  him  he  was  greatly 
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prostrated,  complained  of  intense  headache,  and  had  a  temperature 
of  103.6°  (see  temperature  chart).  This  lasted  five  or  six  hours, 
subsiding  to  normal.  The  blood  was  negative  for  trypanosomes. 
The  urine  showed  great  excess  of  indican,  otherwise  it  was  normal. 
For  twelve  days  the  weakness  and  abdominal  distress  continued, 
and  on  the  thirteenth  day  from  the  former  paroxysm,  he  had,  for 
six  hours,  a  similar  but  somewhat  less  severe  attack  (see  tempera- 
ture chart) .  Trypanosomes  were  not  found  at  the  time  of  this  second 
fever  and  have  bee?!  absent  upon  all  subsequent  examinations. 

The  temperature  curve  presents  very  different  characteristics 
from  that  of  either  the  intramuscular  or  hypodermic  injections  of 
antimony  (see  temperature  charts  of  November,  1907,  and  January, 
1909),  though  there  is  some  similarity  to  that  of  the  trypanosome 
fever.  No  trypanosomes,  however,  were  found  in  the  blood  with 
either  of  these  rises  in  temperature. 

The  behavior  of  the  disease  subsequent  to  these  alarming  mani- 
festations of  what  would  seem  to  be  antimony  poisoning,  is  most 
important.  The  last  fever  due  to  trypanosomes  occurred  Novem- 
ber 9,  1909,  just  before  the  first  of  the  second  series  of  intravenous 
injections  of  antimony.  This  fever  was  the  XX\  I  paroxysm  since 
the  beginning  of  the  infection.  These  twenty-six  paroxysms  of 
fever  occurred  over  a  period  of  two  and  one-half  years  (June,  1907, 
to  November,  1909).  With  these  fevers  trypanosomes  almost 
invariably  were  'found  in  the  peripheral  blood.  Except  for  the 
two  fevers  following  the  antimony  (poisoning?)  injections  no  fevers 
have  occurred  to  date,  October,  1911,  nearly  two  years,  and  try- 
panosomes have  not  been  found  in  the  blood.  For  a  few  months 
atoxyl  was  resumed  for  its  tonic  effect,  and  then  all  trypanosomatic 
medication  was  discontinued. 

April  14,  1911.  A  monkey  (Rhesus)  and  a  rat  were  inoculated, 
intraperitoneally,  with  periphereal  blood.  Also  a  monkey  (Rhesus) 
and  a  mouse  with  spinal  fluid.  These  animals  have  remained 
normal  to  date,  October,  1911.  The  direct  examination  of  the  blood 
and  spinal  fluid  was  negative  for  trypanosomes. 

The  patient  has  engaged  in  some  business  undertakings;  he  finds 
himself,  however,  easily  depressed  by  ordinary  business  reverses. 
This  depression  has  at  times  been  of  rather  a  serious  grade  and  he 
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cannot  stand  oppressive  summer  heat.  With  these  exceptions 
there  are  no  other  abnormal  manifestations. 

Conclusion.  As  remarked  at  the  beginning  of  this  communi- 
cation, sufficient  time  has  not  elapsed  since  trypanosomiasis  was 
definitely  known  to  be  an  early  stage  of  sleeping  sickness,  in  which 
to  determine  the  duration  of  this  disease. 

Bagshawe's^  summary  of  the  50  cases  in  Europeans  so  far  recorded 
gives  the  following:  "30  are  known  to  be  dead,  11  survive,  and  the 
fate  of  the  remaining  9  is  uncertain.  Of  the  30,  14  lived  a  year  or 
more  after  trypanosomes  were  discovered  and  4  two  years  or  more. 
Of  these,  1  lived  three  and  one-quarter  years,  and  1  six  years. 
.  .  .  The  fact  that,  of  the  30  patients  who  died,  4  survived  more 
than  two  years  after  the  disease  was  diagnosticated,  suggests  that 
in  cases  which  have  exceeded  this  duration  there  is  good  hope  of 
ultimate  recovery." 

The  case  here  recorded  now  survives  more  than  four  years  after 
the  disease  was  diagnosticated. 

The  case  mentioned  above,  who  died  six  years  after  the  diag- 
nosis was  made,  is  quite  exceptional,  and  should  be  studied  with  due 
regard  to  all  the  peculiar  features  of  the  case.  Todd,  however, 
places  eight  years  as  the  time  limit  in  which  a  cure  may  be  assumed, 

Further  criteria  by  which  to  determine  whether  the  trypanosome 
is  still  actively  present  are  to  be  found  in  animal  inoculation. 
Todd  gives  one  hundred  and  fifty  days  as  the  longest  period  in 
which  monkeys  infected  with  trypanosoma  gambiense  have 
remained  free  of  symptoms.  Rats  usually  die  within  a  month,  but 
three  hundred  and  eighty-eight  days  is  the  longest  time  recorded 
without  symptoms. 

The  record  of  this  case  is  now  pubhshed  to  date,  in  order  that  it 
may  be  placed  within  reach  of  those  studying  the  disease,  but  all 
conclusions  upon  the  question  of  cure  are  reserved  until  sufficient  time 
has  elapsed  to  make  such  conclusions  of  value. 

When  this  case  first  came  under  my  care  I  was  quite  unfamiliar 
with  the  disease  and  its  treatment;  I  have  therefore  many  acknowl- 
edgments to  make  for  assistance  received  from  various  sources. 

'  Case  X  of  Bagshawe's  series,  loc.  cit. 
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The  antimony  administrations  were  carried  out  with  the  assistance 
of  Professor  T.  W.  Hastings,  of  the  Cornell  Clinical  Laboratory, 
who  rendered  me  valuable  aid  in  other  respects  also.  From  Sir 
Patrick  Manson  I  have  received,  through  correspondence,  advice 
without  which  it  would  have  been  impossible  to  deal  with  so 
insidious  a  disease  and  with  such  treacherous  drugs. 

In  the  autumn  of  1908  the  patient  and  I  consulted  Professor 
J.  j^.  Todd,  in  ^Montreal,  who  offered  suggestions,  and  who  made 
exa  ninations  already  refered  to.  I  want  also  to  thank  Drs.  Terry 
and  Cole,  of  the  Rockefeller  Institute  and  Hospital  for  their  assist- 
ance in  the  animal  inoculations. 


IS  THERE  SPECIFIC  TREATIMEXT  FOR  DIABETES 
MELLITUS  ? 


By  hexry  sewall,  :\i.d., 

DENVER,    COLORADO. 


PRELOIIXARY    CONSIDERATIONS. 

Vast  as  has  become  the  accumulation  of  Hterature  on  diabetes 
mellitus,  it  is  obvious  that  real  advance  in  the  knowledge  of  the 
disease  demands  still  more  facts.  Though  the  observations  to  be 
detailed  failed  to  sustain  toward  their  conclusion  the  brilliant 
promise  of  therapeutic  efficiency  which  rewarded  the  treatment  of 
certain  cases  at  the  outset,  it  seems  possible  that  the  very  failures 
may  have  value  in  the  conception  of  an  efficient  working  h^'pothesis. 

Carbohydrates  enter  the  stomach  under  a  variety  of  complex 
chemical  forms,  but  in  the  process  of  digestion  and  absorption  they 
are  transmuted  chiefly  to  the  relatively  simple  product,  grape 
sugar  or  dextrose  (C6H12O6).  When  retained  in  the  tissues,  the 
soluble  sugar  appears  to  be  reduced  to  a  less  soluble  starch  (glyco- 
gen), which  is  again  converted  into  sugar  preliminary  to  utilizatior. 
Sugar  is  said  to  occur  normally  in  the  human  blood  in  a  concc  - 
tration  of  about  1  part  to  1000.  So  essential  to  the  metabolism 
of  protoplasm  is  the  carbohydrate  molecule,  that  when  this  sub- 
stance is  not  available,  other  foodstuffs,  proteids  and  perhaps  fats, 
undergo  chemical  transformations  by  which  carbohydrate  radicles 
are  offered  to  the  tissues.  Whenever  the  proportion  of  sugar  in  the 
blood  rises  above  2  in  1000,  the  impermeability  of  the  kidneys  is 
overcome,  dextrose  passes  through,  and  the  result  is  glycosuria. 
Glycosuria  is,  as  a  rule,  simply  an  expression  of  excessive  con- 
centration of  sugar  in  the  blood.  The  wonderful  power  possessed 
by  the   normal   tissues   of  appropriating  carbohydrate   so   as   to 
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prevent  its  accumulation  in  the  circulation  may  be  o\ercome 
experimentally  by  giving  excessive  amounts  of  sugar  in  the  food. 
It  is  obvious  that  the  physiological  machinery  which  coordinates 
the  metabolic  activity  of  every  living  molecule  with  the  ^'arying 
supply  of  carbohydrate  in  the  ration  so  as  to  provide  working 
material  for  the  cells  while  preventing  an  excess  of  sugar  in  the 
blood  must  be  a  mechanism  of  extraordinary  complexity.  .-1  priori, 
it  seems  probable  that  lapses  of  efficiency  in  one  or  another  part  of 
this  nutritive  machinery  should  occasionally  occur,  leading  to  a 
temporary  glycosuria  without  implying  any  serious  departure  from 
the  normal.  It  is  also  to  be  expected  that  the  mechanism  for 
carbohydrate  metabolism  should  at  times  suffer  from  permanent 
defects  in  one  or  another  of  its  parts,  resulting  in  a  more  or  less 
unmanageable  tendency  to  the  accumulation  of  sugar  in  the  blood, 
thus  giving  rise  to  the  pathological  state  known  as  diabetes  mellitus. 
As  the  disorders  leading  to  glycosuria  demand  for  their  explana- 
tion a  knowledge  of  the  normal  carbohydrate  metabolism  of  the 
body,  diabetes  is  the  one  disease  a  discussion  of  which  is  attempted 
in  every  text-book  on  physiology.  The  rationale  of  the  carbohydrate 
mechanism  is  made  somewhat  clearer  by  a  consideration  of  the 
parallel  system  for  the  utilization  of  oxygen  in  the  bod.^'.  We 
know  that  the  complex  machinery  of  respiration  subserves  one 
prime  double  purpose,  and  is  under  the  domination  of  one  double 
force — the  hunger  of  the  tissues  for  oxygen  and  their  intolerance  of 
an  excess  of  carbonic  acid. 

Adequate  oxidation  of  the  tissues  and  removal  of  carbonic  acid 
presupposes  the  efficient  cooperation  of  a  great  nimiber  of  physio- 
logical events,  such  as  the  rhythmic  discharge  of  the  respiratory 
centre,  normal  elasticity  of  the  lungs  and  diffusion  attributes  of 
the  air  cells,  sufficient  contractile  power  of  the  heart  and  blood- 
vessels, and  oxygen  conveying  power  of  the  red  corpuscles.  These 
and  many  other  functions  regulate  the  procession  of  oxygen  and 
carbonic  acid  through  the  body.  When  this  process  is  acutely 
interfered  with  the  physiological  reaction  is  hyperpnea,  in  which 
group  after  group  of  muscles  not  ordinarily  employed  in  respiration 
is  set  in  action  in  the  endeavor  to  satisfy  the  oxygen  hunger  of  the 
tissues  and  abolish  the  irritation  of  the  waste  product.     In  an  • 
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analogous  way  the  whole  metabolism  of  the  bodj'  may  be  modijQed 
in  diabetes  in  a  desperate  effort  to  give  the  tissues  the  sugar  food 
they  are  denied.  From  a  practical  therapeutic  standpoint  our 
comparison  is  of  further  significance,  for  every  physician  knows  that 
the  efficient  treatment  of  disturbances  of  tissue  oxidation  depends 
upon  discovery  of  the  specific  erring  function  out  of  many  which 
may  be  at  fault.  In  a  similar  way  it  is  possible  that  the  disease 
resulting  in  glycosuria  may  be  indifferently  produced  by  manifold 
different  functional  failures,  and,  as  in  the  case  of  the  respiratory 
dyscrasia,  an  efficient  treatment  can  only  be  de\'ised  which  shall 
correct  the  particular  physiological  function  in  fault.  Such  a  con- 
clusion brings  bewildering  complexity  into  the  practical  considera- 
tions of  diabetes. 

As  the  phenomena  of  respiration  are  essentially  under  the  control 
of  tissue  metabolism,  so  it  has  become  equally  clear  that  carbohy- 
drate in  the  body  fulfils  its  function  only  in  the  molecules  of  the 
living  tissue,  and  that  the  coordinate  action  of  a  considerable 
number  of  individual  organs  and  their  products  is  necessary  to  pilot 
the  sugar  absorbed  through  the  complex  route  leading  to  its  oxida- 
tion and  excretion.  When  Claude  Bernard,  in  1849,  produced 
glycosuria  in  a  rabbit  by  his  "piqure"  experiment,  puncture  in  a 
certain  area  of  the  floor  of  the  fourth  ventricle,  it  seemed  as  though 
the  equilibrium  of  carbohydrate  metabolism  depended  upon  a 
balance  between  the  nervous  system  and  the  liver  protoplasm,  for 
the  glycosuria  in  question  did  not  occur  if  the  store  of  glycogen 
normally  present  in  the  liver  were  removed  by  starvation  before  the 
performance  of  the  piqure.  When  ^Minkowski  and  von  tiering,  in 
1889,  showed  that  a  severe  and  fatal  form  of  diabetes  followed  the 
ablation  of  the  pancreas  from  animals,  it  led  to  the  demonstration 
that  the  pancreas  furnishes  to  the  body  an  internal  secretion  which  is 
absolutely  necessary  to  normal  carbohydrate  metabolism.  Through 
Opie  and  others  it  has  been  rendered  probable  that  this  secretion  is 
formed  in  the  pancreas  in  the  islands  of  Langerhans.  The  fact  that 
extract  of  the  adrenal  body  when  injected  into  animals  causes 
glycemia  and  glycosuria,  and  that  extracts  of  adrenal  body  and 
pancreas  mixed  in  vitro  neutralize  each  other,  led  Zuelzer^  to  gen- 

1  Deutsch.  med.  Woch.,  1908,  No.  32,  S.  1380. 
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eralize  the  conclusion  that  the  adrenal  bodies  and  the  pancreas  play 
the  part  of  physiological  antagonists  in  carbohydrate  metabolism, 
the  former  tending  to  mobilize  the  molecules  into  diffusible  sugar 
and  the  latter  to  fix  them  in  a  more  stable  form  in  the  tissues. 
Eppinger,  Falta,  and  Rudinger^  have  carried  on  important  researches 
upon  the  relations  in  carbohydrate  metabolism  of  the  internal 
secretions  of  the  adrenals,  the  thyroid,  the  parathyroids  (and 
chromaffin  system),  and  the  pancreas,  in  which  it  is  made  clear  that 
mobilization  or  fixation  of  sugar  depends  more  or  less  upon  a 
balance  between  the  activities  of  these  glands.  The  pancreas  and 
the  thyroid,  and  the  pancreas  and  the  adrenals,  intensely  inhibit 
one  another,  while  the  thyroid  and  the  adrenals  are  mutually 
stimulant  in  the  production  of  glycemia.  These  authors  made 
laborious  determinations  of  the  metabolism  in  dogs  before  and 
after  the  extirpation  of  various  glands  of  internal  secretion.  They 
found,  for  example,  that  in  pancreas-free  dogs  at  the  height  of 
metabolic  disturbance  the  injection  of  adrenalin  causes  enormous 
increase  of  sugar  and  nitrogen  elimination;  whereas,  like  treatment 
in  thyroid-free  dogs  caused  no  glycosuria.  They  hold  that  the 
glycosuria  following  piqure  is  due  to  a  liberation  of  adrenal  internal 
secretions.  They  conclude  that  while  genuine  diabetes  has  its 
origin  in  profound  disturbances  of  equilibrium  between  the  glandular 
organs  regulating  metabolism,  the  final  cause  of  the  disease  remains 
in  deepest  obscurity. 

Pfluger,  the  physiologist,  in  disputing  the  evidences  for  an 
internal  secretion  by  the  pancreas,  found  by  experiments  on  frogs 
an  important  nervous  connection  between  the  duodenum  and  the 
pancreas.- 

Severing  these  nerves  leads  to  glycosuria.  It  is  concluded  that 
the  duodenum  is  a  peripheral  regulating  organ  for  sugar  mobiliza- 
tion and  an  inhibitor  of  sugar  formation. 

Minkowski  failed  to  confirm  these  results  on  mammals. 

Pfluger  holds  that  a  nerve  centre  in  the  medulla  controls  the 
formation  of  diastase  in  the  liver,  and  consequently  regulates  the 
rate  of  sugar  production. 

1  Ueber  die  Wechselwirkungen  der  Driisen  niit  innerer  Sckretion,  Zeitschr.  f.  klin.  Med.,  1908, 
1909,  etc. 

2  Quoted  from  Blumonthal,  Deutsch.  med.  Woch.,  October  22,  190S. 
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dishing  and  others  have  shown  that  removal  of  the  anterior 
lobe  of  the  pituitary  body  is  followed  by  metabolic  disturbances  in 
which  glycosuria  is  one  result.^ 

The  ductless  glands  operate  by  internal  secretions,  which  are 
absorbed  by  the  circulation.  The  active  agents  in  the  secretions  are 
known  as  "hormones,"  which  Starling  defines  as  "chemical  mes- 
sengers, which,  formed  in  one  organ,  travel  in  the  blood  stream  to 
other  organs  of  the  body  and  effect  correlation  between  the  activities 
of  the  organ  of  origin  and  the  other  organs  on  which  they  exert  their 
specific  effect.  Such  substances  belong  to  the  crystalloid  rather 
than  the  colloid  class;  they  therefore  are  thermostabile,  and  do  not 
act  as  antigens  when  injected  into  the  animal." 

In  an  admirable  review  of  the  subject,  Howell-  points  out  that 
the  hormone  may  act  at  least  in  two  ways — either  as  a  chemical 
stimulus,  illustrated  in  the  excitement  of  pancreatic  secretion  under 
the  influence  of  secretin,  or  as  an  activator,  in  which  role  it  simply 
develops  some  latent  property  of  a  chemical  body,  as  by  turning 
an  inert  proferment  into  an  active  ferment;  according  to  Howell, 
"  this  at  least  would  seem  to  be  true  for  the  hormone,  of  unknown 
nature,  given  off  by  the  pancreas  and  concerned  in  the  glycolysis 
of  sugar  in  the  organism." 

However  numerous  may  be  the  physiological  defects  which 
lead  to  glycosuria,  we  must  believe  that  the  fundamental  nature  of 
diabetes  depends  upon  a  disorder  of  tissue  metabolism.  As  Halli- 
burton puts  it,  "The  difficulty  in  diabetes  probably  lies  in  an 
impairment  of  the  capacity  of  the  cells  of  the  body  to  prepare  the 
sugar  for  oxidation.  In  this  process  the  sugar,  or  its  early  oxida- 
tion product,  called  glycuronic  acid,  is  split  into  smaller  molecules 
and  ultimately  leaves  the  body  as  carbonic  acid  and  water.^ 

The  current  of  modern  observation,  experiment,  and  speculation 
sets  powerfully  toward  the  conclusion  that  practically  all  the 
functions  that  we  have  been  accustomed  to  define  as  the  criteria  of 
life  in  matter  are  carried  on  by  protoplasm  through  the  agency  of 
quasi-adventitious  radicles,  which  may  join  or  separate  from  the 

>  Johns  Hopkins  Hosp.  Bull.,   May,   1910. 

-  The  Chemical  Regulation  of  the  Proces.ses  of  the  Body  by  Means  of  Activators,  Ivinases,  and 
Hormones,   Science,    1910,  xxxi,   93. 
'  Diabetes  Mellitus  from  the  Physiological  Standpoint,  Practitioner,  July,  1907,  p.  1. 
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protoplasm  without  altering  its  integrity.  These  radicles  are 
known  as  ferments,  or  enzymes,  for  it  is  their  fundamental  peculi- 
arity that  they  may  cause  a  rearrangement  of  contiguous  molecules 
without  themselves  being  disorganized.  They  are  essential  agents 
in  metabolism,  whether  of  building  up  or  breaking  down.  Accord- 
ing to  the  view  of  Adami,^  the  enzyme  radicle  is  not  to  be  considered 
as  a  distinct  molecular  side  chain  of  the  cell,  but  rather  that  specific 
enzyme  actions  are  a  constitutional  property  of  the  living  proteid 
molecule.  There  seem  to  be  various  orders  of  these  intermediaries 
through  which  the  reactions  of  living  matter  are  invoked. 

A  conservative  and  accurate  physiologist  (Langley)  maintains 
that  the  contraction  of  the  skeletal  muscle  is  not  induced  by  the 
direct  action  of  the  motor  nerve  impulse,  but  indirectly  through 
"receptive  substances,"  which  are  interpolated  between  the  nerve 
endings  and  the  muscle,  and  which  are  not  an  integral  part  of  the 
protoplasm,  but  are  more  or  less  intimately  connected  "^dth  it. 
Various  drugs  exert  their  effects  by  combining  with  the  receptive 
substance.  He  believes  that  "nerve  impulses  can  only  cause  con- 
traction by  acting  on  a  receptive  substance.  .  .  .  Curari, 
in  combining  with  the  receptive  substances,  simply  prevents  them 
(and  so  the  contractile  substance)  from  being  influenced  by  nerve 
stimuli."^ 

It  will,  of  course,  occur  to  every  one  that  the  chief  modern  theory 
of  immunity  is  founded  on  the  assumption  that  a  molecular  inter- 
mediary, an  adventitious  side  chain,  correlates  the  reactions  of  tissue 
cell  with  the  antigen. 

That  the  muscle  substance  contains  a  glycolytic  ferment  has  been 
established  by  a  number  of  experimenters,  and  recently  Ransom 
confirmed  these  results  with  the  conclusion  that,  "  It  is  possible  to 
prepare  from  frozen  muscle  a  plasma  containing  a  ferment  or 
ferments  capable  of  converting  glucose  or  glycogen  into  lactic 
acid,  CO2,  and  alcohol."^ 

The  first  important  work  in  this  direction  was  that  of  O.  Cohn- 
heim,''    This  author  found  that  solutions  of  dextrose  added  to  an 

'  Principles  of  Pathology,  2d  ed.,  i,  70  to  84. 

=  Jour.  Physiol.,  1909,  xxxix,  236. 

^  A  Contribution  to  the  Study  of  Muscle  Enzymes,  Jour.  Physiol.,  1910,  xl,  1. 

>  Hoppe-Seyler's  Zeitschr.  f.  Physiol.  Chemie,  1903,  S.  336;  1904,  S.  401;  1906,  S.  253. 
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extract  of  pancreas  remained  unchanged.  A  nearly  equally  negative 
result  attended  the  mixture  of  dextrose  with  the  expressed  juice  of 
muscle.  But  when  muscle  juice  was  added  to  the  extract  of  pancreas, 
the  mixture  developed  marked  glycolytic  powers,  and  considerable 
amounts  of  sugar  added  to  it  were  destroyed.  As  this  reaction 
occurred  in  a  homogeneous,  cell-free  fluid,  it  must  have  been  due 
to  a  ferment.  The  active  substance  of  the  pancreas  withstood 
boiling  and  dissolved  in  the  alcohol,  and  therein  resembles  the  active 
principles  of  the  internal  secretions  of  the  adrenals  and  the  thyroid 
rather  than  the  class  of  ferments.  It  was  found  that  the  glycolytic 
power  of  the  muscle-pancreas  mixture  was  annulled  by  adding  an 
excess  of  the  pancreatic  constituent.  The  maximum  glycolytic  effect 
was  obtained  when  75  grams  of  muscle  was  combined  with  about 
O.S  gram  of  pancreas.  Cohnheim's  experiments  have  been  repeated 
by  a  number  of  experimenters,  some  of  whom  have  confirmed  and 
others  failed  to  obtain  his  results.  To  this  latter  group  belongs 
Simpson,^  a  late  worker  on  the  subject. 

Still  more  recently  P.  A.  Levene  and  G.  M.  Meyer  have  sub- 
mitted the  problem  to  renewed  investigation,  and  seem  to  have 
resolved  much  of  its  obscurity.  They  found,  like  Cohnheim,  that  a 
solution  of  glucose  lost  much  of  its  reducing  power  when  digested 
with  a  muscle-pancreas  mixture.  Nevertheless,  this  result  does  not 
indicate,  as  had  been  assumed,  loss  of  sugar  by  oxidation,  but  rather 
a  concentration  of  the  carbohydrate  molecules  into  osazones,  which 
do  not  respond  to  the  cupric  reduction  test.^ 

Building  on  these  ideas,  Zuelzer  attacked  the  clinical  problem  of 
diabetic  therapeusis.^  He  discovered  that  in  animals  made  glyco- 
suric  by  the  exhibition  of  adrenalin  the  urine  became  sugar-free 
after  the  intravenous  injection  of  an  extract  of  pancreas.  He  con- 
cluded that  there  exists  a  physiological  antagonism  between  the 
adrenal  and  the  pancreatic  hormones,  and  that  diabetes  was  the 
result  of  the  balance  of  power  turning  in  favor  of  the  former.  By  a 
method  whose  details  are  not  disclosed,  he  made  extracts  from  the 
pancreatic  glands  obtained  from  living  animals  at  the  height  of 

1  Biochem.  Jour.,  1910,  v,   126. 

-  On  the  Combined  Action  of  Muscle  Plasma  and  Pancreas  Extract  on  Glucose  and  Maltose, 
Jour.  Biolog.  Chem.,  April,  1911,  p.  96. 

3  Zeitschr.  f.  Exp.  Path.  u.  Therapie,  1908-09,  Band  v,  S.  307. 
Am  Phya  18 
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digestion.  In  several  severe  cases  of  human  diabetes  he  made 
intravenous  injections  of  this  pancreatic  extract,  with  the  result 
of  causing  the  sugar  to  diasppear  from  the  urine  for  three  or  four 
days.  The  patients  usually'  suffered  from  a  severe  chill  following 
the  treatment. 

W.  M.  Croftan  describes  a  severe  case  of  juvenile  diabetes  in  which 
favorable  results  followed  the  administration  by  mouth  of  dried 
pancreas  in  capsules,  followed  by  capsules  of  secretin.^  Later,  he 
reports  success  in  the  administration  of  a  commercial  extract  of 
pancreas.- 

At  an  earlier  date  A.  C.  Croftan^  found  great  diminution  of 
sugar  excretion  in  diabetic  patients  to  whom  he  administered  a 
mixture  of  expressed  muscle  juice  and  pancreatic  extract.  As  no 
further  results  are  reported,  we  must  conclude  that  later  trials 
were  unsuccessful. 

origixal  work. 

]\Iy  own  interest  in  the  study  of  diabetes  mellitus  was  but  general 
in  character  until  a  little  patient,  a  girl,  aged  seven  years,  under 
my  care,  was  found  to  have  a  glycosuria  which,  at  first  manifested 
only  in  the  morning  urine  and  amenable  to  regulation  of  the  diet, 
later  became  constant  and  unmanageable.  In  despair,  a  mode  of- 
treatment  was  adopted  which  was  formulated  on  theoretical  con- 
siderations. For  a  time  the  results  were  so  definite  and  happy 
that  I  was  encouraged  to  pursue  the  general  plan  of  treatment  in 
other  cases.  The  therapeutic  outcome  in  certain  subjects  has  been 
of  such  a  character  as  to  warrant  a  record  of  the  observations. 
These  studies  have  been  greatly  extended  through  the  cordial 
cooperation  of  certain  professional  colleagues,  in  particular  Dr. 
Moses  Kleiner  and  Dr.  S.  Ringolsky,  who  enjoy  an  exceptional 
clinical  experience  with  diabetes  mellitus. 

At  this  place,  also,  may  be  expressed  my  deep  obligations  to 
Professor  J.  C.  Todd,  of  the  Uni\ersity  of  Colorado,  for  many  scores 

'  Lancet,  February  27,  1909,  p.  607. 

2  Dublin  Jour.  Med.  Sci.,  May,  1910,  p.  332. 

»  New  York  Med.  Jour.,  1904,  Ixxix,  S82. 
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of  estimations  of  urea  and  ammonia  in  the  urines  of  my  patients. 
Cordial  thanks  for  advice  or  assistance  is  also  due  to  Professor 
W.  D.  Engle,  of  the  University  of  Denver;  Dr.  P.  L.  Leyda,  of  the 
County  Hospital,  and  to  Dr.  R.  T.  Woodyatt,  of  Rush  ^Medical 
College. 


THE  THERAPEUTIC   EFFECTS   OF  MUSCLE   INFUSIONS   IN   DIABETES 

MELLITUS. 

In  reflecting  on  the  physiological  errors  in\'olved  in  the  estab- 
lishment of  diabetes,  it  seemed  to  me  probable  that  one  vital  link 
in  the  pathology  consisted  in  the  lack  or  insufficiency  of  some 
tissue  side  chain,  receptive  body,  or  enzyme,  by  means  of  which  the 
healthy  tissue  cells  are  alone  enabled  to  appropriate  the  sugar  in 
the  blood.  One  naturally  turned  to  the  skeletal  muscles  as  offering 
the  principal  storehouse  of  this  glycogenic  (or  glycolytic)  tissue 
enzyme.  While  it  might  be  suspected  that  such  an  atomic  group 
would  be  destroyed  if  operated  on  by  the  digestive  apparatus,  it  is 
pertinent  to  recall  the  statement  of  Anderson,^  that  sensitization  of 
an  animal  to  a  strange  proteid  is  produced  by  feeding  with  it. 

Method  of  Preparing  the  Beef  Juice.  One  pound  of  lean 
beef  is  ground  in  a  sausage  machine  and  then  covered  in  a  jar  with 
a  pint  of  cold  water,  to  which  thirt}'  drops  of  "dilute"  hydrochloric 
acid  are  added.  At  times,  one  quart  of  water  and  one  dram  of  acid 
are  used.  The  mixture  stands  in  the  ice  box  all  night,  or  at  room 
temperature  for  four  hours,  and  is  then  strained  through  cheese- 
cloth. The  liquid  should  be  drunk  in  the  course  of  the  day,  one-half 
to  one  tumberful  at  a  time.  The  meat  residue  should  remain 
nearly  dry  and  colorless.^ 

An  excellent  device  for  expressing  the  juice  is  made  by  folding 
a  strong  towel  once  and  stitching  the  ends  round  two  strong  sticks. 
The  fabric  should  be  cut  so  that  an  oblong  bag  is  made  about  11 

1  Anaphjlaxis,  Johns  Hopkins  Hosp.  Bull.,  July,  1910,  p.  221. 

2  My  friend.  Dr.  G.  B.  Webb,  has  reminded  me  that  this  is  essentially  the  beef  soup  long  ago 
advised  by  Dr.  S.  Weir  Mitchell,  in  his  classic.  Fat  and  Blood,  in  the  treatment  of  neurasthenic 
eases.  I  have  frequently  employed  it  with  satisfaction  in  disorders  marked  by  malnutrition, 
especially  tuberculosis. 
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inches  wide  by  6  inches  deep.  The  moist  beef  is  placed  in  this,  and 
the  sticks  twisted  to  make  pressure. 

Case  I  (patient  of  Dr.  jNI.  Kleiner,  who  furnished  the  following 
notes). — J.  P.,  male,  aged  seventy-two  years;  weight,  190  pounds. 
Lived  in  Socorro,  N.  M.  Had  suffered  fron  glycosuria  for  about 
twenty  years.  A  sister  had  also  suffered  from  diabetes.  He  devel- 
oped diabetic  cataract  in  both  eyes  during  190S.  He  was  examined 
by  Dr.  Kleiner  first  in  December,  1909.  The  patient  was  then 
passing  80  to  120  ounces  of  urine,  containing  4  to  6  per  cent,  of 
sugar.  He  was  kept  on  a  strict  diet  until  Alay,  1910,  with  but 
slight  influence  on  the  sugar  excretion.  Dr.  D.  H.  Coover  refused 
to  operate  for  cataract,  on  account  of  the  serious  condition  of  the 
patient.  Dr.  Kleiner  placed  the  patient  on  the  acid-beef  infusion 
described  above,  and  in  two  days  all  traces  of  sugar  had  disappeared 
from  the  urine.  Dr.  Coover  remo\ed  the  cataract  from  the  right 
eye  on  ]\Iay  2,  1910.  There  was  slow  healing,  without  pain  or 
iritis.  On  May  30,  with  appropriate  glasses,  vision  in  the  right  eye 
was  normal.  The  strict  diet  was  discontinued,  but  the  beef  juice 
was  partaken  of  for  twenty  days  after  the  operation,  the  glycosuria 
remaining  in  abeyance  and  the  general  condition  of  the  patient 
improving  in  every  W'ay.  The  patient  returned  to  his  home  in  New 
Mexico,  and  passed  from  definite  observation.  Messages  were 
received  at  intervals  conveying  news  of  his  continued  well-being 
until  February,  1911,  when  a  relapse  was  announced.  A  specimen 
of  urine  received  at  this  time  had  a  specific  gravity  of  1021,  and 
contained  a  small  amount  of  acetone  and  about  2  per  cent,  of  sugar. 

Case  II  (patient  of  Dr.  M.  Kleiner).— J.  H.  H.,  female,  aged 
fifty-eight  years,  fairly  well  nourished.  The  patient  was  reckless  of 
any  rules  of  diet.  She  had  had  symptoms  of  diabetes  for  more 
than  seven  years.  The  urine  contained  from  3  to  6  per  cent,  of 
sugar,  50  to  90  grams  in  twenty-four  hours,  and  a  large  amount  of 
acetone.  She  was  frequently  prostrated  with  spells  of  great  mus- 
cular weakness.  During  such  an  attack  the  administration  of  beef 
infusion  was  begun  early  in  April,  1910.  Within  about  three  days 
after  beginning  this  treatment  the  patient  recovered  her  normal 
strength  and  energy,  which  remained  with  her  while  the  treatment 
was  continued,  about  two  months.     The  glycosuria  and  acidosis 
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were  unrelieved  by  the  treatment,  and  in  June  an  attempt  was 
made  to  improve  the  patient's  metabolism  by  the  administration 
of  pancreatic  extract,  as  in  Case  VII,  but  without  success.  As 
might  have  been  expected,  revulsion  against  the  unpalatable  mix- 
tures caused  rejection  of  the  whole  plan  of  treatment.  The  patient 
went  from  bad  to  worse,  and  died  in  April,  1911,  in  diabetic  coma, 
complicated  with  uremia. 

Dr.  Kleiner  kindly  furnishes  me  with  notes  on  two  additional 
cases  from  his  private  clientele. 

Case  III. — N.  H.  C,  female,  aged  forty-seven  years.  On  a 
strict  sugar-free  diet,  her  urine  contained  5  per  cent,  of  sugar,  and 
she  was  losing  weight.  Beef  infusion  has  been  given,  at  first  to  the 
amount  of  1  quart;  later,  1  pint  daily.  Now,  after  three  weeks,  the 
patient  is  gaining  weight,  she  feels  much  better,  and  the  sugar 
excretion  is  reduced  to  0.5  per  cent.,  with  a  diet  to  which  are  added 
daily  three  slices  of  toast  and  a  small  baked  potato. 

Case  IV. — J.,  female,  aged  sixty-seven  years;  A  bad  case, 
characterized  by  emaciation,  neuritis,  and  dyspnea.  The  urine 
contained  a  high  percentage  of  sugar,  besides  albumin  and  casts. 
She  has  taken  beef  infusion  on  alternate  days  for  eight  weeks.  There 
is  improvement  as  to  the  pain.  The  urine  is  free  from  sugar, 
although  rice  with  a  teaspoonful  of  sugar  daily  is  added  to  the  diet. 

Dr.  Charles  G.  Duncan,  of  Socorro,  N.  M.,  the  family  physician 
of  Case  I,  writes  under  date  of  March  31,  1911:  "I  have  used  the 
beef  juice  in  two  cases  (of  diabetes),  and  have  found  excellent 
results.  One  was  a  merchant  (aged  sixty-nine  years),  in  whose 
urine  I  found  large  quantities  of  sugar.  He  took  the  beef  juice 
.  .  .  for  two  days,  then  waited  two  days  before  commencing 
again.  This  was  kept  up  for  two  weeks,  when  I  could  not  find  a 
trace  of  sugar.  The  other  case  was  a  lawyer  (aged  forty-three 
years),  who  had  some  sugar  in  his  urine,  and  the  results  with  him 
were  equally  as  good." 

Discussion.  It  is,  of  course,  unnecessary  to  dwell  upon  the 
well-known  fact  that  the  clinical  course  of  diabetes  mellitus  is  at 
times  apparently  subject  to  amelioration  under  a  great  variety  of 
conditions  and  remedies  which  probably  have  no  specific  relation 
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to  the  pathological  pijocess.  It  is  clear  that  a  much  more  profound 
study  of  the  cases  which  have  been  presented  would  be  necessary 
in  order  to  establish  the  real  meaning  of  the  apparent  therapeutic 
effect  of  the  raw-beef  infusion.  It  should  be  noted  that  at  least  the 
first  four  cases  presented  were  refractory  to  ordinary  rules  of 
treatment.  If  further  observation  should  support  the  hypothesis 
which  led  to  the  treatment — namely,  that  by  such  means  the  bod}'- 
could  be  furnished  with  a  muscle  enzyme  capable  of  metabolizing 
sugar — an  encouraging  advance  will  ha\'e  been  made  in  the  knowl- 
edge of  diabetes. 

Particular  attention  is  called  to  the  age  of  the  half-dozen  patients 
in  the  foregoing  list.  All  were  beyond  middle  life.  Reference  will 
be  made  later  to  other  subjects,  mostly  younger  in  years,  in  whom 
httle  or  no  success  attended  the  treatment. 

the  use  of  muscle  infusions  combined  with  or  followed 

BY  watery  extracts  OF  PANCREAS. 

Pursuing  the  same  line  of  argument  which  holds  deficiency  of  a 
muscle  enzyme  responsible  for  certain  cases  of  diabetes,  it  is  but 
applying  current  notions  of  physiology  to  assume  that  such  an 
enzyme  needs,  like  the  complement  of  blood  plasma,  an  amboceptor 
to  direct  its  energies,  or,  like  trypsinogen  in  the  duodenum,  an 
activator  such  as  enterokinase  to  develop  its  ferment  qualities.  We 
naturally  look  to  the  internal  secretion  of  the  pancreas  to  furnish 
this  intermediary  body,  which  may,  indeed,  play  a  role  quite 
different  to  those  which  have  been  indicated.  In  the  last  few  years 
many  attempts  have  been  made  to  correct  the  diabetic  dyscrasia 
by  the  administration  of  extracts  of  pancreas,  and  certain  of  the 
results  have  been  very  encouraging. 

The  present  article  deals  with  a  single  instructive  case  in  which 
for  a  time  there  was  evidence  that  extracts  of  muscle  and  pancreas 
played  a  coordinate  action  in  abolishing  glycosuria.  That  the 
therapeutic  desideratum  finally  failed  itself  demands  an  explana- 
tion which  is  well  worth  seeking. 

Case  VII. — A.  S.,  a  girl,  aged  seven  years.  Her  birth  had  been 
premature  a  month  or  more.    Each  year  she  had  suffered  an  attack 
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of  bronchitis  in  the  fall  and  spring,  especially  severe  when  eighteen 
months  old.  The  child  was  abnormally  bright  until  the  age  of  four 
and  one-half  years.  She  was  then  greatly  frightened,  incidental  to 
an  operation  for  the  removal  of  her  adenoids,  and  for  more  than  two 
years  thereafter  her  mental  brightness  was  less  conspicuous.  Gly- 
cosuria was  first  detected  in  INIarch,  1908;  she  had  been  more  or 
less  invalided  with  colds  all  winter.  The  sugar  at  first  was  found 
only  in  the  specimen  of  urine  passed  on  rising  in  the  morning.  This 
was  true  whether  the  principal  meal  of  the  day  was  taken  in  the 
evening  or  at  mid-day.  For  some  months  the  glycosuria  was  con- 
trolled by  a  fairly  strict  diet  containing  no  sugar  and  a  minimum 
of  starch.  In  December,  1909,  she  was  prostrated  with  an  infection 
causing  enlargement  of  the  cervical  glands  and  serous  inflammation 
of  the  middle  ears.  Thereafter  sugar  reappeared  in  the  urine,  and 
persisted,  at  least  in  the  morning  specimen,  in  spite  of  the  strictest 
diet. 

Definite  observations  were  initiated  upon  the  child  about  this 
time,  in  which  I  had  the  invaluable  assistance  of  an  intelligent 
mother,  with  her  heart  in  the  work.  A  rather  marked  icteroid  hue 
or  bronzing  of  the  skin  was  apt  to  distinguish  periods  of  glycosuria. 
The  mother  frequently  remarked  that  exhibition  of  the  beef  infusion 
(as  described  below)  was  immediately  followed  by  an  obvious 
improvement  in  the  child's  spirits  and  brightness,  and  by  a  diminu- 
tion in  her  abnormal  appetite. 

The  observations  in  this  case  included  a  continuous  record  of  the 
quantity  and  specific  gravity  of  the  urine  secreted,  with  an  estimate 
by  the  fermentation  test  of  the  sugar  eliminated  in  each  twenty- 
four  hours.  For  a  prolonged  period.  Professor  Todd  made  daily 
estimations  of  the  amount  of  urea  and  ammonia  contained  in  the 
urine.  A  mere  trace  of  acetone  was  constantly  present  in  the 
urine,  the  amount  apparently  varying  proportionately  with  the 
glycosuria.  Only  on  one  day,  during  an  intercurrent  attack  of 
bronchitis,  was  it  considerable. 

The  term  "strict  diet"  embraced  such  articles  as  bacon,  eggs, 
butter,  cream,  cabbage,  tomatoes,  cauliflower,  lettuce,  and  spinach. 
\Yhen  the  patient's  tolerance  for  carbohydrates  was  surpassed 
through  the  addition  of  toasted  bread  to  the  strict  diet,  the  carbo- 
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hydrate  was  withdrawn  as  soon  as  the  projected  experiment  was 
concluded.  Periods  of  a  week  or  two  were  allowed  to  elapse  between 
observations  made  to  test  the  carbohydrate  tolerance  of  the  patient. 
It  is  worth  noting  that  the  break  in  carbohydrate  tolerance  on  a 
given  diet  was  marked  first  by  the  appearance  of  a  minute  quantity 
of  sugar  in  the  urine,  but  the  amount  rapidly  increased.  For 
obvious  reasons,  the  observations  were  cut  short  in  each  case 
without  attempting  to  work  out  the  progress  of  this  glycosuria. 
That  the  welfare  of  the  patient  did  not  suffer  during  this  course  of 
experiments  is  certified  by  the  fact  that  whereas  at  the  beginning 
her  tolerance  for  carbohydrates  was  nil,  toward  the  close  of  the 
series  more  than  three  ounces  of  bread  per  diem  could  be  consumed 
with  impunity.  For  the  sake  of  brevity,  the  clinical  course  of  the 
case  will  be  described  merely  in  outline. 

The  patient  having  suffered  with  persistent  glycosuria  on  a  strict 
diet,  on  ^Nlarch  20,  1910,  was  begun,  and  continued  for  three  weeks, 
the  daily  administration  of  a  beef  infusion,  prepared  essentially  as 
described.  Under  this  treatment  the  twenty-four  hours'  urine  was 
occasionally  free  from  sugar,  but  this  at  once  reappeared  on  the 
addition  of  an  ounce  of  bread  to  the  diet.  It  may  be  said  that  with 
a  beef  infusion  without  acid,  or  in  one  in  which  the  hydrochloric 
acid  was  replaced  by  an  equivalent  amount  of  acetic  acid,  the 
results  seemed  less  favorable.  On  April  15  the  daily  output  of  sugar 
having  ranged  from  nil  to  |  per  cent.,  one  ounce  of  wheat  bread 
(toasted)  was  added  to  the  ration.  The  glucose  excretion  rose  to 
9  to  1-1  grams  per  diem.  On  the  19th  the  acid-beef  infusion  was 
resumed,  and  given  daily.  The  sugar  excretion  increased  to  L5 
grams  on  April  22.  The  simple  beef  infusion  was  im)w  abandoned, 
and  in  its  place  was  given  a  mixed  beef-pancreas  infusion.  This 
was  made  by  soaking  about  six  ounces  of  ground,  fresh  beef  pan- 
creas in  one  quart  of  water  acidulated  with  1  dram  of  dilute  hydro- 
chloric acid.  After  standing  all  night  in  the  ice  chest  the  mixture 
was  strained,  and  to  the  fluid  was  added  one  poimd  of  ground  beef. 
After  remaining  four  hours  at  room  temperature  the  mixture  was 
again  strained  and  the  juice  was  consumed  by  the  patient  in  the 
course  of  twenty-four  hours.  The  sugar  excretion  during  the  day 
on  which  the  "mixed"  infusion  was  administered  reached  14.67 


sewall:  is  there  specific  treatment  for  diabetes  .mellitus  2S1 

grams  (y|-  per  cent,  of  the  urine).  On  the  following  day,  the  diet 
remaining  the  same  and  no  infusion  being  given,  the  sugar  excretion 
fell  to  less  than  7.6  grams,  which  could  easily  have  been  a  for- 
tuitous fluctuation.  At  the  beginning  of  the  second  day,  after 
exhibition  of  the  mixed  infusion,  there  was  begun  the  administra- 
tion of  a  pancreatic  infusion.  This  was  made  by  extracting  about 
one-half  pound  of  ground,  fresh  beef  pancreas  with  one  pint  of 
water  acidulated  with  30  drops  of  dilute  hydrochloric  acid.  From 
the  time  when  the  administration  of  the  infusion  of  pancreas  was 
begun  the  excretion  of  sugar  ceased.  The  daily  ounce  of  bread 
was  now  removed  from  the  ration,  and  the  urine  remained  sugar- 
free  without  treatment.  At  the  same  time  there  was  improvement 
in  the  patient's  general  condition. 

It  was  now  important  to  determine  whether  the  sugar  had  been 
driven  from  the  urine  by  the  pancreatic  infusion  alone  or  through 
some  relation  in  vivo  between  the  pancreatic  infusion  and  the 
infusions  which  had  preceded  it.  Accordingly,  on  April  28  there 
was  added  to  the  strict  diet  two  ounces  of  bread.  This  caused  the 
excretion  of  about  7.5  grams  of  glucose  in  the  corresponding  twenty- 
four  hours.  On  the  following  day,  under  the  same  diet,  a  pan- 
creatic infusion  was  given  as  before.  The  amount  of  sugar  excreted 
rose  to  more  than  16  grams.  It  was  then  concluded  that  an  infusion 
neither  of  beef,  beef-pancreas,  nor  pancreas  when  given  alone  was 
capable  of  abolishing  glycosuria,  but  that  they  might  be  effective 
when  given  in  sequence. 

The  last  member  in  this  sequence  was  the  pancreatic  infusion; 
it  was  to  be  determined  whether  the  efficient  first  member  was  the 
simple  beef  infusion  or  the  mixed  beef-pancreas  infusion,  which, 
according  to  Cohnheim,  should  give  rise  to  a  specific  compound 
in  vitro.  The  urine  of  the  patient  on  a  strict  diet  having  been 
sugar-free  for  some  days,  on  ]\Iay  15  and  for  three  days  following 
there  were  added  2  ounces  of  bread  to  the  ration.  Glucose  to  the 
amount  of  nearly  7  grams  appeared  the  first  day  and  rapidly 
increased  to  over  16  grams,  so  that  on  May  19  the  amount  of  bread 
was  reduced  to  1  ounce  per  diem;  nevertheless,  the  quantity  of  sugar 
still  increased  to  over  18  grams.  The  administration  of  beef  juice 
on  the  afternoon  of  the  19th  and  morning  of  the  20th  was  without 
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effect  on  the  glycosuria.  But  on  the  afternoon  of  the  20th  there 
was  given  an  infusion  of  pancreas,  made  by  extracting  2  ounces  of 
fresh  pancreas  with  1  pint  of  water,  and  the  urine  became  sugar- 
free  for  the  following  twenty-four  hours.  Though  strict  diet  was 
now  resumed,  a  trace  of  sugar  reappeared  in  the  urine  for  three 
days;  the  diminished  tolerance  probably  depended  on  a  lowered 
resistance  involved  in  an  attack  of  bronchitis,  for  which  the  patient 
was  confined  to  bed,  and  which,  like  frequent  similar  attacks,  was 
possibly  an  expression  of  the  general  metabolic  dyscrasia. 

Without  further  treatment,  for  a  period  of  three  weeks  following, 
with  the  exception  of  one  day,  the  urine  remained  completely 
sugar-free,  although  the  addition  of  bread  to  the  diet  was  resumed 
and  the  daily  amount  was  increased  to  as  much  as  3  ounces,  which 
was  the  limit  of  tolerance.  It  appeared  from  the  last  series  of 
observations  that  an  established  glycosuria  could  be  abolished  by  a 
sequence  of  beef  infusion  followed  by  pancreatic  infusion,  and  that, 
moreover,  the  effect  of  treatment  was  to  greatly  increase  the 
range  of  tolerance  for  carbohydrates. 

It  was  evidently  of  great  practical  moment  in  the  therapeutic 
regime  that  an  efficient  substitute  should  be  found  for  the  fresh 
pancreas,  which  is  difficult  to  obtain  and  most  unpalatable.  Two 
preparations  were  used  with  this  end  in  view — namely,  a  proprietary 
pancreatic  powder  known  as  "Holadin,"  and  a  glycerin  extract  of 
fresh  pancreas.  The  results  were  disappointing.  It  appeared 
that  a  glycosuria  might  be  held  in  check  but  not  abolished  by 
administration  of  beef  infusion  followed  in  some  hours  by  a  series 
of  Holadin  capsules,  representing  10  to  20  grains  of  the  powder. 
It  may  be  repeated  that  the  general  state  of  well-being  of  the 
patient  appeared  at  its  best  not  on  the  "strict  diet,"  but  when  the 
largest  amount  of  carbohydrate  within  the  limit  of  tolerance  was 
added  thereto. 

Renewed  tests  (June  IS  and  25)  were  now  made  to  verify  the 
favorable  results  previously  obtained  by  the  administration  of  a 
sequence  of  beef  and  pancreatic  infusions.  To  my  chagrin  the  treat- 
ment was  without  effect.  Tolerance  for  carbohydrates,  which  had 
been  overcome  by  2  to  3  ounces  of  bread  in  the  ration,  was  by  no 
means  increased  hx  the  treatment.    Reflecting  on  these  discordant 
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results,  it  was  surmised  that  a  combination  of  the  beef  and  pancreas 
extracts,  such  as  had  been  used  in  the  first  successful  experiments, 
might  be  necessary  in  the  treatment  of  glycosuria.  This  notion 
was  tested  early  in  July.  The  addition  of  3  ounces  of  bread  to  the 
ration  caused  the  appearance  of  more  than  9  grams  of  glucose  in  the 
urine  during  the  same  day  in  which  a  mixed  infusion  of  beef  and 
pancreas  was  given.  The  following  day,  under  the  same  diet  (a  pan- 
creatic infusion  made  by  extracting  for  three  hours  3  ounces  of 
fresh  pancreas  with  one  pint  of  water  acidulated  with  30  drops 
of  dilute  hydrochloric  acid),  the  urine  became  at  once  sugar-free. 
Here  for  the  second  time  a  sequence  of  mixed  beef-pancreas  infusion 
followed  by  pancreatic  infusion  had  abolished  the  glycosuria. 

Continuing  the  diet  containing  3  ounces  of  bread  per  diem,  sugar 
again  appeared  in  the  urine,  but  evidently  the  patient's  tolerance 
had  greatly  increased,  for  whereas  formerly  carbohydrate  tolerance 
had  been  overcome  by  much  less  than  3  ounces  of  bread,  and  when 
once  broken  the  glycosuria  had  rapidly  increased,  now  3  to  4  ounces 
of  bread  caused  the  excretion  of  less  than  3  grams  of  sugar  per  diem. 

The  child  now  (July  15)  was  placed  for  a  time  on  strict  diet,  and 
the  infusion  treatment  was  repeated  in  preparation  for  a  vacation 
in  the  country,  where  she  went  in  a  few  days,  in  excellent  condition, 
enjoying  an  ounce  of  bread  daily  with  impunity.  While  in  the 
country  for  some  two  months  the  diet  had  included  9  ounces  of 
oatmeal  (moist)  and  2  gluten  wafers  daily;  but  the  mother,  who  had 
learned  to  make  the  Fehling  test  for  sugar,  found  after  a  time  that 
the  slightest  indiscretion  in  diet  was  attended  with  glycosuria. 

Very  gradually  the  limits  of  tolerance  became  restricted,  and  in 
December,  1910,  a  small  amount  of  sugar  appeared  even  on  a  strict 
diet.  Treatment  with  infusions  of  beef  and  pancreas  was  no  longer 
effective.  The  glycosuria  gradually  increased,  and  now,  in  April, 
1911,  the  urine  contains  not  only  30  to  40  grams  of  glucose  per  diem, 
but  gives  a  rather  strong  reaction  for  acetone,  and  for  the  first  time 
contains  a  trace  of  albumin. 

]\Iuch  might  be  said  in  the  way  of  discussion  on  this  case,  but  the 
results  would  necessarily  be  barren  for  lack  of  essential  data.  There 
was  no  obvious  relation  between  the  amounts  of  urea  and  ammonia 
excreted  and  the  condition  as  to  ghcosuria. 
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There  can  be  no  reasonable  doubt  that  the  occasional  abolish- 
ment of  glycosuria  was  a  genuine  effect  of  the  treatment.  It  is,  of 
course,  open  to  suspicion  that  the  frequent  .'idministration  of  the 
beef  infusion  led  to  the  formation  of  an  antienzyme,  yet  it  is  hard 
to  reconcile  such  an  explanation  with  the  physiology  of  carnivorous 
animals.  An  extract  of  liver  was  partaken  of  by  the  patient  on 
one  occasion,  and  work  along  this  line  seems  desirable. 

The  report  on  a  half-dozen  other  cases  of  diabetes  treated  accord- 
ing to  the  method  described  may  be  put  in  a  few  words,  since  the 
results  were  practically  negative  throughout. 

Case  VIII  (patient  of  Dr.  S.  Ringolsky). — M.,  female,  aged 
forty-one  years.  Had  manifested  occasional  glycosuria  since  the 
age  of  twenty  years.  Any  nervous  excitement  or  overstrain  in- 
creased the  condition.  The  pleasant  relaxation  of  a  vacation  would 
greatly  increase  her  tolerance  for  carbohydrates.  Sugar  appeared  in 
the  urine  when  4  to  5  ounces  of  bread  were  added  to  the  diet,  and 
the  quantity  was  not  decreased  for  the  few  days  while  the  treatment 
was  pursued. 

Case  IX  (patient  of  Dr.  Ringolsky). — W.,  female,  aged  about 
thirty-eight  jears.  Sister  of  the  above.  On  a  general  diet  she  had 
excreted  upward  of  70  grams  of  glucose  per  diem,  with  a  small 
amount  of  albumin.  Her  carbohydrates  were  limited  to  3  ounces 
of  bread;  her  glycosuria  under  treatment  varied  between  40  and  50 
grams. 

Case  X  (patient  of  Dr.  Pothuisje). — W.,  female,  aged  fifty-nine 
years.  On  a  strict  diet  she  excreted  40  to  80  grams  of  sugar  daily ; 
only  a  slight  amount  of  acetone.  The  results  of  treatment  were 
negative. 

Case  XL — R.,  male,  aged  about  thirty  years.  Miner  by  occu- 
pation. The  man  was  reckless  in  his  habits;  diet  could  not  be 
certified  to,  though  he  was  confined  to  bed  in  the  county  hospital. 
When  first  seen  he  passed  urine  to  the  quantity  of  about  350 
fluidounces  per  diem,  containing  nearly  890  grams  of  sugar.  Never- 
theless, he  claimed  to  feel  strong  and  well.  There  was  marked 
reaction  for  acetone,  and  Professor  Engle  found  a  daily  excretion  of 
2  to  7  grains  of  oxybutyric  acid  in  the  first  few  days.  Though  the 
amount  of  urine  and  quantity  of  sugar  excreted  underwent  a  great 
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diminution  under  treatment,  the  latter  could  not  be  regarded  as 
successful.  In  this  and  the  following  case  a  profuse  diarrhea  was 
sometimes  present.  This  was  probably  occasioned  by  the  infusions. 
On  one  occasion,  following  diarrhea,  the  quantity  of  urine  fell  to  38 
ounces,  but  the  proportion  of  sugar  rose  to  over  15  per  cent.  The 
man  developed  thromboses  and  general  dropsy,  and  he  died  about 
two  months  after  abandonment  of  the  observations. 

Case  XII. — M.  F.,  male,  laborer,  aged  about  forty-two  years. 
Inmate  of  the  county  hospital.  Xot  confined  to  bed.  On  a  general 
diet  he  was  passing  324  ounces  of  urine,  containing  nearly  912 
grams  of  sugar,  in  twenty-four  hours.  He  was  treated  with  infusions 
of  beef  and  of  "Holadin."  The  sugar  excretion  did  not  fall  much 
below  300  grams  per  diem.  Diarrhea  was  frequent  during  the 
observations.  The  patient  claimed  to  feel  much  better  for  the 
treatment,  but  he  was  discharged  as  unimproved. 

Conclusions.  1.  Evidence  has  been  presented  that  in  a  certain 
proportion  of  diabetics  beyond  middle  age  the  metabolism  and 
general  symptoms  may  be  improved  and  the  sugar  removed  from 
the  urine,  at  least  temporarily,  through  the  administration  of  an 
infusion  of  lean  meat  acidulated  with  hydrochloric  acid. 

2.  In  a  single  case  of  youthful  diabetes  (Case  VII),  though 
neither  beef  infusion  nor  pancreatic  infusion  was  alone  efficacious, 
when  the  one  followed  the  other,  or  a  mixture  of  the  two  after  an 
interval  of  some  hours,  the  urine  became  sugar-free.  After  the 
disease  had  persisted  for  some  months  this  happy  result  could  no 
longer  be  obtained.  Nevertheless,  the  treatment,  especially  with 
the  beef  infusion,  seemed  to  improve  the  subjective  condition 
of  the  patient. 

3.  Xo  good  results  attended  the  use  of  the  commercial  pancreatic 
powder  employed. 

Note. — After  this  paper  was  in  type,  my  attention  was  called  to 
the  brilliant  lectures  delivered  by  T.  Lauder  Brunton  nearly  forty 
years  ago.^  The  author  not  only  dwelt  upon  Schultzen's  demon- 
stration of  a  glycolytic  ferment  in  the  body,  but  deduced  the  con- 

»  Lectures  on  the  Pathology  and  Treatment  of  Diabetes  Mellitus,  Brit.  Med.  Jour.,  1874, 
i,  221. 
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elusion  that  the  course  of  diabetes  might  be  favorably  influenced 
by  feeding  patients  with  raw  beef  so  as  to  supply  deficiency  in 
the  glycol;^'tic  muscle  ferment.  The  therapeutic  application  was 
meagre  and  the  result  disappointing. 


DISCUSSION. 


Dr.  S.  J.  Meltzer:  The  interesting  therapeutic  endeavors  of  Dr.  Sewall 
are  based  upon  the  assumption  that  the  disappearance  of  dextrose  from 
the  mixture  of  the  extracts  of  muscle  and  pancreas  in  the  experiments  of 
Cohnheim  means  that  the  dextrose,  by  the  action  of  some  ferments  of  the 
muscle  and  the  pancreas,  underwent  a  gh'coh'sis,  that  is,  a  breaking  dowTi 
of  the  dextrose  into  smaller  molecules.  Recent  investigations  of  Levene 
and  ^le^'er,  at  the  Rockefeller  Institute,  brought,  however,  the  noteworthy 
fact  to  light  that  the  dextrose  in  these  experiments  is  not  burned  up  at 
aU,  but  is  converted  into  a  higher  sugar.  Therefore,  even  if  it  be  true 
that  bj'  feeding  diabetics  ■uath  the  extracts  of  beef  and  of  pancreas  the 
glycosuria  becomes  diminished,  we  still  would  not  know  whether  the  dex- 
trose in  this  case  is  really  burned  up  and  not  stored  away  as  a  higher 
sugar. 

Dr.  F.  C.  Shattuck:  I  should  like  to  allude  to  a  case  wliich  I  beheve 
to  be  absolutely  unique.  It  occurred  in  the  practice  of  Dr.  Cowles,  of 
Ayer,  Alass.,  and  wall  soon  be  reported  in  fuU.  A  man  in  the  tliirties  was 
in  the  last  stages  of  diabetes  when  Dr.  Cowles  first  saw  him.  The  patient, 
when  well,  had  been  in  the  habit  of  eating  his  meat  raw,  or  nearly  so,  from 
preference.  Dr.  Cowles  saw  a  neighboring  butcher,  and  the  patient  eat  a 
whole  raw  calf's  pancreas  three  times  a  day.  He  immediately  began  to 
improve,  gained  weight  rapidly,  lost  his  sugar,  and  resumed  full  work — 
was  apparent  1}'  fulh'  restored  to  health.  On  an  e^'il  day  he  struck  a  rot- 
ten pancreas,  and  could  never  eat  another.  All  symptoms  soon  returned, 
and  in  a  short  time  the  man  died. 

I  know  of  no  such  case  in  hterature.  Dr.  Cowles  tells  me  that  he  has 
never  found  anybody  else  who  could  eat  raw  pancreas  steadilj'  enough 
or  in  sufficient  quantity  to  derive  any  benefit,  though  this  case,  of  course, 
made  him  keen  to  try  the  treatment  on  others. 

Dr.  Joseph  L.  Miller:  I  should  like  to  ask  whether  the  case  referred 
to  by  Dr.  Shattuck  might  be  explained  by  the  patient  taking  a  rather 
large  amount  of  protein,  and  whether  he  might  not  have  accomplished 
the  same  end  by  taking  a  large  amount  of  meat. 
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Dr.  E.  p.  Joslin:  The  efficacy  of  any  new  treatment  for  diabetes 
should  be  controlled  by  quite  rigorous  standards.  We  should  first  know 
what  the  patient  has  been  eating  in  a  preliminary  period,  and  then  give 
the  same  diet  and  add  the  remedy  which  is  to  be  tried  in  the  second  period, 
and  in  a  third  period  simplj^  drop  out  the  remedy.  Before  we  can  con- 
sider any  new  treatment  of  advantage  I  beheve  these  requisites  should  be 
fulfilled,  and  I  hope  that  when  Dr.  Sewall  pubhshes  his  report,  he  will 
give  us  the  facts  in  this  order.  For  example,  it  is  of  little  value  to  state 
that  the  patient  has  5  per  cent,  of  sugar  in  the  urine  without  giving  the 
total  quantity  of  carbohydrate  in  the  diet  and  the  total  quantity  of  sugar 
in  the  urine.  Further,  the  simple  statement  that  the  patient  is  on  a  "strict 
diet"  will  hardly  suffice,  because  practically  any  diet,  except  pure  fat  and 
pure  meat,  contains  carbohydrate.  The  exact  character  of  the  food  should 
be  given.  I  confess  that  I  am  always  on  the  lookout  for  new  remedies 
in  the  treatment  of  diabetes,  but  before  accepting  such  as  worthy  of  trial, 
I  demand,  in  the  interests  of  patients,  that  the  prehminary  tests  above 
outUned  be  carried  out. 

Dr.  Henry  Sewall:  It  was  ^ith  a  great  deal  of  cUffidence  that  I 
brought  before  such  an  audience  this  paper  founded  solelj'  on  clinical 
evidence.  It  goes  without  saying  that  the  points  Dr.  Joshn  mentioned  I 
had  in  mind  and  as  far  as  possible  applied  them  in  the  conduct  of  my  work. 
The  point  is.  Is  there  specific  treatment  for  diabetes  melhtus?  I  insist 
that  the  shghtest  clinical  evidence  for  such  a  \dew  is  worthy  of  consid- 
eration, and  that  an  empirical  record  such  as  I  have  presented  is  to  be 
reckoned  with,  and  then,  should  the  observations  be  confirmed,  let  the 
scientific  laboratory  worker  sift  out  the  truth.  We  think  we  see  certain 
results  attributable  to  the  treatment.  Are  they  fortuitous  or  specific? 
That  we  must  learn.  It  is  seldom  permitted  the  medical  practitioner  to 
more  than  graze  the  truth,  but  if  that  is  done  often  enough  we  maj^  finally 
circumscribe  it. 
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A   PRELIMINARY   REPORT. 


By  HERBERT  C.  MOFFITT,  M.D., 

SAN   FRANCISCO,    CALIFOBNIA. 


Since  Addison's  description,  Yarious  types  of  anemia  due  to 
carcinoma,  sepsis,  parasites,  etc.,  haYe  been  differentiated,  but 
there  is  still  left  a  large  group  of  cases  for  which  the  title  of  crypto- 
genetic  pernicious  anemia  must  be  preserYed.  No  matter  where 
seen — in  Austria,  Switzerland,  Germany,  Paris,  London,  Boston, 
or  California — these  cases  are  symptomatically  remarkably  alike. 
The  difficulties  of  distinguishing  the  characteristic  blood  changes 
from  so-called  secondary  anemias  seem  to  me  much  exaggerated. 
Clinically  the  general  appearance  of  the  patient,  the  fcYer,  the 
cardioYascular,  gastro-intestinal,  and  nerYous  symptoms,  the  pecu- 
liar remissions,  pathologically  the  pronounced  fatty  degenerations, 
the  siderosis  in  liYer,  spleen,  and  kidneys,  the  marrow  changes,  are 
as  characteristic  of  the  disease  as  the  blood  picture.  The  constancy 
of  these  phenomena  in  practically  all  cases  is  in  faYor  of  a  definite 
clinical  entity,  the  result  of  some  specific  intoxications. 

Nearly  all  authors  now  agree  that  the  nxarrow  changes  are 
secondary,  represent  regenerative  efforts,  and  are  not  in  any  way 
specific.  Recent  iuYestigations  have  been  concerned  chiefly  with 
causes  of  the  pathological  hemolysis,  which  is  a  main  feature  of  the 
disease.  Experimentally  by  injection  of  toluylendiamine,  ricin, 
pyridin,  saponin,  hemolysis  may  readily  be  induced  and  marrow 
changes  and  a  blood  picture  may  result  that  closely  resemble  those 
of  pernicious  anemia.  Schaumann,  Faust,  and  Tallquist  have  shown 
that  the  anemia  due  to  bothriocephalus  is  the  result  of  hemolysis 
produced  by  a  lipoid  substance  that  may  be  extracted  from  the 
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segments.  In  these  cases,  also,  lipoid  bodies  are  to  be  found  in 
increased  amounts  in  the  gastro-intestinal  tract.  The  hemolytic 
substance  isolated  by  Tallquist  was  either  the  sodium  or  choles- 
terin  combination  with  oleic  acid;  normally  but  little  cholesterin 
was  to  be  found  in  blood,  and  when  a  certain  concentration  was 
reached  hemolysis  occurred.  Tallquist  suggested  therapeutically 
calcium  salts  or  glycerin  to  form  insoluble  or  harmless  compounds 
with  oleic  acid.  On  the  other  hand,  von  Eisler,  following  the  obser- 
vation of  Kruskal  that  serum  inhibited  to  a  certain  degree  the  hemo- 
lytic action  of  saponin,  showed  that  this  was  due  to  cholesterin,  and 
Ransome  demonstrated  that  the  specific  resistance  of  the  erythro- 
cytes was  likewise  dependent  upon  cholesterin.  In  animals  the 
resistance  to  saponin  hemolysis  runs  parallel  with  the  cholesterin 
content  of  the  serum.  Morgenroth  and  Reicher,  working  with 
cobra  venom  and  other  toxic  lecithins,  proposed  the  use  of  choles- 
terin therapeutically  to  inhibit  hemolysis.  Fejes  has  recently 
written  of  anemia  produced  experimentally  by  bacterial  hemolysins. 
Berger  and  Tsachiya  extracted  a.  lipoid  substance  from  the  intes- 
tinal mucous  membrane  of  individuals  dying  from  pernicious 
anemia,  and  found  its  hemolytic  action  ten  times  more  potent  than 
extracts  from  other  cases.  Anemia  of  the  pernicious  type  resulted 
from  its  injection  in  animals ;  a  similar  lipoid  could  be  obtained  from 
the  gastro-intestinal  mucous  membrane  of  dogs  after  production 
of  moderate  inflammatory  changes.  Schlaepfer,  employing  the 
method  of  Ciaccio  for  preserving  lipoids,  found  lipoid  bodies  in  the 
intestinal  mucous  membrane  of  two  cases  of  pernicious  anemia; 
in  a  normal  intestine  and  in  a  case  of  secondary  anemia  they  were 
not  obtained.  The  reports  about  the  various  lipoids  are,  however, 
still  conflicting;  other  observers  have  extracted  hemolytic  substances 
from  the  normal  intestine,  so  that  we  must  conclude  that  no  specific 
toxic  body  has  yet  been  found. 

The  recent  paper  of  Grawitz  advocates  anew  the  theory  of  gastro- 
intestinal intoxication  and  lays  particular  stress  upon  absence  of 
hydrochloric  acid  in  the  stomach  as  an  important  factor.  But 
achylia  may  exist  for  years  without  anemia;  it  is  associated  not 
infrequently  with  intestinal  parasites — tenia,  uncinariasis,  amebia- 
sis;   may  result  from  malignant  disease  in  any  part  of  the  body. 
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It  is  a  symptom  and  not  a  cause  of  pernicious  anemia.  The  writer 
has  seen  several  cases  treated  by  the  Grawitz  method  progress 
steadily  to  a  fatal  issue.  Witherspoon  has  reported  a  number  of 
cases  apparently  benefited  by  measures  directed  toward  the 
gastro-intestinal  tract.  In  one  instance  the  symptoms  and  the 
character  of  the  stools  were  influenced  favorably  by  appendicos- 
tomy  and  irrigation.  Favorable  results  have  followed  the  adminis- 
tration of  lactic  acid  preparations.  Grawitz  would  interdict  animal 
albumin  in  the  diet,  while  Strauss  and  others  advocate  overfeeding 
with  meat  and  peptones.  The  absence  in  the  majority  of  cases  of 
signs  of  intestinal  putrefaction,  the  remarkable  appetite  and  diges- 
tion exhibited  by  many  patients,  the  improvement  and  apparent  cure 
that  may  occur  without  any  treatment  whatsoever,  the  persistence 
of  the  achylia  during  remissions — these  facts  are  decidedly  against 
a  primary  gastro-intestinal  intoxication  as  a  cause  of  the  disease. 
The  crises  of  vomiting  and  diarrhea  not  infrequently  observed 
resemble  closely  the  attacks  in  the  course  of  exophthalmic  goitre. 
Improvement  of  all  symptoms  and  of  the  blood  picture  may  follow 
such  a  crisis,  and  suggests  the  elimination  of  toxic  products  or  the 
destruction  of  great  numbers  of  parasites. 

Comparatively  little  has  been  done  in  searching  for  an  infectious 
cause  of  pernicious  anemia.  Swiss  authors  have  dwelt  upon  the 
occasional  endemic  occurrence.  In  the  last  year  I  have  seen 
7  cases  from  one  of  the  large  interior  valleys  of  California,  3  beiiig 
from  a  town  of  10,000  inhabitants.  Rarely  the  disease  has  been 
observed  in  two  or  more  members  of  a  family.  Of  interest  in  connec- 
tion with  the  pernicious  anemia  of  horses,  later  to  be  described, 
is  the  opinion  of  some  foreign  authors  that  the  affection  is  more 
commonly  met  with  in  country  districts. .  Of  25  cases  seen  by  the 
author  in  the  last  two  years,  only  ten  were  in  city  dwellers.  The 
statistics  of  Cabot,  however,  by  far  the  best  at  our  command, 
show  that  place  of  residence  and  condition  of  life  have  no  influence 
in  etiology. 

The  theory  of  buccal  or  gastro-intestinal  infection  advanced  by 
Hunter  has  been  generally  abandoned — the  sore  mouth  not  infre- 
quently seen  is  a  symptom  and  not  a  cause  of  the  disease.  \'on 
Jacksch  and,  more  recently,  G.  Klemperer  have  suggested  a  pro- 


moffitt:  is  pernicious  anemia  of  infectious  origin     291 

tozoal  origin.  Hoefer  in  a  case  with  recurring  fever  once,  during  a 
period  of  temperature,  observed  some  peculiar  bodies  both  within 
and  outside  the  red  corpuscles.  They  resembled  piroplasma,  but 
were  larger;  culture  and  animal  experiments  were  negative. 

Many  points  of  similarity  between  trypanosomiasis  or  piro- 
plasmosis  and  pernicious  anemia  suggest  the  possibility  of  a  pro- 
tozoal infection. 

1.  Anemia  is  a  prominent  feature  in  many  forms  of  trypano- 
somiasis and  in  piroplasmosis — in  surra,  dourine,  caderas,  galziekte. 
In  Kala  azar  anemia  is  usually  moderate,  but  Sheka  and  Zoypfl  have 
reported  the  case  of  a  boy,  aged  nine  years,  with  a  count  of  2,400,000 
red  and  1100  to  2000  white  cells.  In  infantile  splenic  anemia, 
the  result  of  infection  with  Leishmania  infantum,  very  low  counts 
have  been  recorded.  In  Texas  fever  in  cattle,  when  organisms  appear 
in  the  peripheral  blood  sixty  to  eighty  days  after  the  infecting  tick 
bite,  anemia  gradually  becomes  apparent,  anisocytosis,  poikilo- 
cytosis,  polychromatophilia,  basophiha  occur,  and  normoblasts  and 
megaloblasts  later  appear.  Leukopenia,  relative  lymphocytosis,  and 
a  high  color  index  usually  are  features  of  these  protozoal  infec- 
tions. 

2.  Fever  occurs  in  79  per  cent,  of  the  cases  of  pernicious  anemia 
(Cabot).  Its  frequency  speaks  against  a  purely  toxic  cause.  It 
may  continue  for  weeks,  may  recur  periodically,  or  may  be  absent 
during  long  remissions.  Similar  peculiarities  of  the  temperature 
are  observed  in  trypanosomiasis.  In  certain  instances  of  perni- 
cious anemia  high  temperature,  profound  exhaustion,  marked 
nervous  symptoms,  and  a  considerably  enlarged  spleen  speak 
strongly  in  favor  of  a  rapidly  progressing  infection. 

3.  The  remissions  of  pernicious  anemia  are  among  the  most 
remarkable  features  of  the  disease;  similar  remissions  are  charac- 
teristic of  a  number  of  protozoal  infections.  The  recurrence  of  all 
clinical  phenomena  of  the  disease  and  progression  to  a  fatal  issue 
after  remissions  of  five,  ten,  fifteen,  and  even  twenty  years,  make 
one  hesitate  to  speak  of  cures  in  pernicious  anemia.  Todd,  in  a 
recent  paper,  has  emphasized  the  long  periods  of  apparent  freedom 
in  human  and  animal  trypanosomiasis,  five  and  eight  years  before 
a  final  relapse  proves  fatal. 
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4.  The  nervous  symptoms  and  lesions  of  pernicious  anemia, 
syphilis,  and  trypanosomiasis  are,  as  ]\Iott  and  others  have  pointed 
out,  decidedly  similar.  But  little  work  has  yet  been  done  on  the 
cerebrospinal  fluid  in  cases  of  pernicious  anemia  with  cord  symp- 
toms. In  two  cases  I  have  found  a  moderate  increase  of  small 
mononuclear  cells  and  a  positive  Xonne,  but  no  Noguchi  reaction. 

These  cases,  as  well  as  two  others  without  spinal  fluid  examina- 
tions gave  a  negative  Wassermann. 

5.  From  recent  investigations  certain  lipoid  substances  seem  to 
play  a  role  in  hemolysis  in  pernicious  anemia.  Lipoid  bodies  are 
likewise  increased  in  syphilis,  a  spirillosis,  and  in  trypanosomiasis. 

6.  The  only  remedies  of  any  value  in  pernicious  anemia  are 
arsenic  and  arsenical  combinations,  and  arsenical  compounds  have 
been  found  a  specific  in  syphilis  and  in  some  forms  of  trypano- 
somiasis. 

The  affection  known  as  equine  pernicious  or  infectious  anemia 
has,  of  late  years,  been  thoroughly  investigated  by  Carre  and  bailee 
in  France,  and  by  Ostertag,  in  Germany.  The  first-named  authors 
succeeded  in  transmitting  the  disease  by  inoculation  of  blood  intra- 
venously and  subcutaneously  and  by  feeding  blood  and  urine  of 
infected  animals.  They  found  the  virus  potent  even  after  passage 
through  bacterial  filters.  It  is  questionable  whether  the  American 
swamp  fever  is  the  same  disease.  Four  years  ago  cases  of  pernicious 
anemia  were  noted  among  horses  in  one  of  the  interior  valleys  of 
Washington,  and  I  am  indebted  to  W.  B.  Mack,  of  the  University 
of  Nevada,  for  published  reports  and  recent  accounts  of  cases 
occurring  in  eastern  Nevada.  For  fifteen  or  twenty  years  fatalities 
have  been  noted  among  the  horses  in  certain  districts,  and  in  1906 
and  1907  the  disease  became  epidemic,  causing  the  death  of  all 
horses  on  some  of  the  ranches.  Since  1907  there  have  been  scattered 
cases.  All  ages  and  conditions  have  been  attacked,  the  disease 
running  an  acute,  subacute,  and  chronic  course.  Few  animals 
recover,  though  there  may  be  long  remissions  and  apparent  cure. 
The  symptoms  of  subacute  and  chronic  cases  are  very  similar  to 
those  of  pernicious  anemia  in  man.  Irregular  high  temperatures 
may  persist  for  weeks  or  months.  Progressive  weakness  and 
anemia,  throbbing  of  the  vessels  of  the  neck,  cardiac  insufiicieucy, 
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dyspnea,  edema,  paralysis  of  the  hind  extremities  are  the  chief 
symptoms.  The  appetite  is  usually  ravenous;  enlargement  of  the 
lymphatic  glands  may  occur.  The  normal  blood  count  of  horses 
at  the  altitudes  involved  in  Nevada,  about  GOOO  feet,  is  given  by 
Mack  as  considerably  over  8,000,000.  The  lowest  count  recorded 
was  2,120,000,  with  7300  leukocytes  and  38  per  cent,  hemoglobin. 
There  is  always  a  leukopenia  in  uncomplicated  cases  with  a  rela- 
tive lymphocytosis — the  color  index  is  high.  Macrocytosis  and 
nucleated  red  cells  have  been  observed,  but  Mack  comments  upon 
the  fact  that  the  changes  in  the  erythrocytes  are  not  as  great  as 
would  be  expected  from  the  degree  of  anemia.  The  disease  may  be 
characterized  by  remissions  exactly  similar  to  those  that  occur  in 
pernicious  anemia  in  man. 

Autopsies  on  fatal  cases  have  shown  extensive  subserous  hemor- 
rhages, fluid  in  the  serous  cavities,  spleens  sometimes  normal  in 
size  and  again  considerably  enlarged.  Extensive  megaloblastic  meta- 
plasia of  the  bone  marrow  has  been  a  constant  feature.  In  two 
instances,  in  1907,  INIack  succeeded  in  transmitting  the  disease  to 
other  horses  by  subcutaneous  injection  of  defibrinated  blood  from 
diseased  animals.  The  clinical  symptoms,  remissions  and  autopsy 
findings  were  the  same  as  in  other  cases.  His  recent  experiments 
have  been  less  positive,  and  he  writes  under  date  of  April  19,  1911: 
"  I  have  been  unable  to  find  any  microorganism  associated  with  the 
disease  which  can  be  regarded  as  the  causal  factor.  I  have  searched 
diligently  for  such  an  organism;  bacteria  frequently  occur  in  the 
tissues,  but  they  do  not  cause  the  disease;  piroplasma  or  other 
protozoa  have  not  been  found.  Some  investigators  consider  the 
cause  a  filterable  virus,  but  I  have  not  demonstrated  that  in  my 
cases;  in  fact,  my  inoculations  have  yielded  somewhat  conflicting 
and  puzzling  results." 

During  the  last  year  several  of  my  cases  have  been  investigated 
with  the  idea  of  a  protozoal  origin  in  mind.  Films  have  been 
stained  or  preparations  made  after  the  method  of  ]\Iartin  and 
Leboef  (Diagnostic  microscopique  de  la  t^^^anosomiase  humaine, 
Ann.  de  LTnst.  Pasteur,  25  Juni,  1908,  I.  xxii.  No.  6,  pp.  518-540), 
centrifugalizing  5  c.c.  of  blood  from  a  vein  to  which  1  c.c.  of  20 
per  cent,  sodium  citrate  in  normal  salt  solution  has  been  added. 
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Cultures  have  been  attempted  both  in  normal  salt  solution  recom- 
mended by  Xuttall  and  in  the  2  per  cent,  citrate  of  sodium  solu- 
tion Rogers,  and  on  the  medium  advocated  by  Xovy.  Xo  bodies 
resembling  protozoa  have  been  found.  Inoculations  in  guinea-pigs 
have  been  made,  using  2  to  3  c.c.  of  blood,  with  negative  result, 
^'ery  few  inoculation  experiments  have  been  reported  in  human 
pernicious  anemia.  I  have  in  mind,  in  future,  inoculations  of  large 
amounts  of  blood,  of  blood  from  splenic  puncture,  and  of  extracts 
of  the  tissue  at  autopsy  into  dogs,  monkeys,  and  horses.  The  cases 
most  likely  to  give  positive  results  are  those  rather  rare  ones  marked 
by  a  rapid  progressive  course,  high  temperature,  and  a  greatly 
enlarged  spleen. 


DISCUSSION. 


Dr.  David  Riesman:  Having  had  the  same  thought  as  Dr.  Moffitt, 
that  pernicious  anemia  might  be  a  protozoan  disease,  Dr.  K.  F.  jVIayer, 
of  the  Veterinary  Department  of  the  University  of  Pennsylvania,  and 
I  injected  a  horse,  about  three  months  ago,  with  citrated  blood  from 
a  case  of  pernicious  anemia.  We  selected  the  horse  because  of  the  spon- 
taneous occurrence  in  that  animal  of  a  transmissible  form  of  pernicious 
anemia.  The  horse  is  distinctly  ill,  but  the  clinical  picture  so  far  is  not 
that  of  pernicious  anemia.  The  animal,  however,  is  still  under  observa- 
tion. 

Dr.  R.  C.  Cabot:  Dr.  ]Moffitt  has  marshalled  and  brought  before  us 
facts  suggesting  protozoan  origin.  The  fact  that  impresses  me  is  that,  so 
far  as  I  know,  there  is  no  other  protozoan  disease  that  occurs  without 
epidemic  characters.  He  pointed  out  that  pernicious  anemia  does  come  in 
groups  in  small  towns.  I  think  it  is  usually  associated  in  those  to^mis  with 
the  presence  of  an  unsually  keen  practitioner.  It  is  also  the  fact  that 
cases  occasionally  occur  in  the  same  family,  as  I  have  noted  twice  in  my 
owTi  practice,  but,  on  the  whole,  these  occurrences  are  verj^  rare,  only  twice 
in  some  400  cases  that  I  have  seen.  If  the  disease  were  of  protozoan 
origin,  there  should  be  larger  groups  of  cases  than  ever  have  been  found 
occurring  near  each  other  in  space  and  time. 

Dr.  George  J\I.  Kober:  One  of  the  most  prominent  symptoms  in 
uncinariasis  is  a  profound  anemia  resembling  the  pernicious  type,  and  it 
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was  this  fact  which  induced  Dr.  Ashford  to  make  investigations,  and  he 
found  that  the  anemia  among  the  inhabitants  of  Porto  Rico  was  not 
due  to  malaria  or  starvation,  as  has  been  urged,  but  was  caused  by 
uncinaria  infection. 

Dr.  George  Dock:  I  would  like  to  point  out  that  the  comparison  of 
pernicious  anemia  to  the  anemia  of  micinariasis  is  not  quite  accurate.  The 
patient  with  hookworm  disease  gets  very  anemic,  but  the  blood  condition 
is  that  of  a  secondary  anemia,  with  more  or  less  eosinophilia. 


THE  PRESENT  STATUS  OF  THERAPEUTICS  AXD  THE 
SIGXIFICAXCE  OF  SALVARSAX. 


By  S.  J.   MELTZER,  M.D, 

NEW   YORK. 


The  value  of  salvarsan  is  being  discussed  at  present  nearly 
exclusively  by  syphilographers  and  simply  as  a  new  remedy  for 
syphilis.  From  this  point  of  view  the  verdict  as  to  its  importance 
will  depend  upon  its  efficiency  as  a  therapeutic  agent  compared 
with  that  of  mercury,  whether  it  is  more  efficient  or  at  least  as 
good  as  that  old  specific  remedy'.  General  medicine,  however, 
offers  another  point  of  vantage.  Salvarsan  is  not  simply  an  addi- 
tional remedy  for  syphilis;  it  marks  an  epoch  in  medicine.  This, 
I  believe,  will  remain  true,  even  if  it  be  finally  established  that  for 
syphilis  this  new  remed}'  falls  short  of  the  old  ones.  Salvarsan 
presents  a  new  departure  and  a  new  principle  in  therapeutics. 
It  is  from  this  point  of  view  that  I  wish  to  make  my  remarks  on 
the  therapeutics  of  salvarsan.  However,  in  order  to  elucidate 
my  position,  permit  me  to  present  in  the  first  place  a  brief  outline 
of  the  rapid  fall  and  the  slow  rise  of  therapeutics  during  the  course 
of  the  new  medical  era;  this  will  assist  us  at  the  same  time  in  the 
understanding  of  the  present  status  of  therapeutics. 

For  many  hundreds  of  years  practitioners  of  medicine  li\"ed  in 
the  bliss  of  ignorance;  they  were  sure  that  they  cured  diseases, 
that  the  recovery  of  a  patient  was  due  to  the  drug  which  they 
administered.  With  the  dawn  of  the  new  era  in  medicine,  some 
seventy  or  eighty  years  ago,  there  came  a  sudden  awakening — 
at  least  for  a  good  many;  the  confidence  in  the  action  of  drugs 
and  therapeutic  measures  was  shaken  at  its  foundation.  One  of 
the  most  potent  factors  in  this  upheaval  was  the  success  of  home- 
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opathy;  if  patients  can  get  well,  it  was  argued,  with  such  infinitesi- 
mal doses  of  drugs,  they  probably  do  get  well  without  the  assist- 
ance of  any  drugs  and  sometimes  perhaps  even  in  spite  of  the  drugs. 
A  remarkable  situation  now  arose.  While  it  is  clear  as  day  that  the 
practice  of  medicine  has  a  right  of  existence  only  by  the  help  which 
it  can  render  to  the  sick,  medicine  of  that  day  decided  to  go  ahead 
without  therapeutics.  Pathologists  began  to  establish  anatomical 
changes  corresponding  to  every  disease,  and  clinicians  diligently 
and  conscientiously  studied  the  symptoms  of  diseases  by  which 
these  changes  could  be  recognized  during  life.  The  interest  of 
clinicians  began  to  centre  preferably  in  such  diseases  which  would 
lead  to  a  confirmation  of  the  diagnosis  by  a  postmortem  finding. 
Thus  therapeutics  w^ere  relegated  completely  to  the  rear,  and  for 
a  long  period  no  man  of  standing  in  the  science  of  medicine  devoted 
his  time  to  the  study  and  furtherance  of  this  most  necessary  branch 
in  medicine.  We  know  the  anatomical  changes  which  take  place 
in  diseases,  said  the  celebrated  Skoda,  we  can  diagnosticate  diseases, 
but  we  cannot  cure  them.  We  all  know  that  even  in  our  day  we 
have  not  a  few  who  still  profess  the  same  dangerous  fatalistic 
doctrine. 

Permit  me  to  say  here  in  parenthesis  that  the  intimate  coalition 
of  pathological  anatomy  with  clinical  medicine  led  to  another 
serious  result;  it  is  the  identification  of  the  pathological  changes 
after  death  with  the  preceding  disease.  This,  too,  is  a  misleading 
and  dangerous  conception.  The  pathological  state  after  death 
is  only  a  consequence  of  the  disease  and  not  the  disease  itself. 
Disease  in  most  cases  is  not  a  state  but  a  process,  a  functional 
disturbance  which  may  lead  to  permanent  anatomical  changes,  if  not 
intercepted  in  time.  I  say  it  here  because  it  cannot  be  said  often 
enough,  and  because  of  the  fact  that  functional  disturbances  are 
more  readily  amenable  to  corrections  than  permanent  anatomical 
changes. 

After  a  period  of  complete  therapeutic  nihilism  the  practice 
of  medicine  gradually  began  to  recover  from  its  shock.  We  need 
not  dwell  here  upon  the  development  of  surgical  therapeutics, 
which  was  rather  stimulated  than  hampered  bj^  pathological 
anatomical  studies.     Perhaps  even  in  internal  medicine  the  new 
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pathology  stimulated  to  new  therapeutic  activities  by  its  dictum 
that  disease  is  not  a  unit,  an  entity,  but  is  a  disorder,  localized  in 
various  organs.  At  any  rate,  a  method  of  treatment  began  to  be 
developed  which  is  directed  against  the  disorder  of  organs  and 
functions  or  against  troublesome  symptoms.  In  the  course  of 
many  years,  by  diligent  pharmacological  and  therapeutic  studies, 
a  great  many  drugs  were  found  and  synthetically  created  which 
act  on  the  kidneys,  heart,  gastro-intestinal  canal,  eyes,  skin,  etc., 
or  relieve  fever,  pains,  restlessness,  insomnia,  or  supplant  deficient 
secretions.  The  substitution  method  of  treatment,  although  it 
relieves  only  the  symptoms  and  must  be  therefore  classed  as  be- 
longing to  symptomatic  therapy,  is  a  very  interesting  and  valuable 
addition  to  modern  therapeutics,  and  is  based  upon  a  new  concep- 
tion of  the  functional  activity  of  some  organs — internal  secretion. 
Besides  the  symptomatic  therapy,  another  method  of  treatment 
gradually  grew  up,  w^hich  is  now  known  under  the  promising  name 
of  physiological  therapeutics.  Perhaps  even  this  method  may  have 
received  a  stimulus  from  another  dictum  of  the  new  pathology, 
namely,  that  disease  is  nothing  else  but  physiological  processes 
unfler  changed  conditions.  The  underlying  principle  of  the  physio- 
logical method  is  to  assist  the  sick  man  in  getting  well  by  all  those 
means  which  keeps  the  well  man  healthy  and  vigorous.  Physio- 
logical therapeutics  lays  great  stress  upon  the  proper  regulation 
of  diet,  air,  water,  light,  exercise;  upon  nursing,  physical  comfort, 
and  mental  cheerfulness.  All  these  therapeutic  measures  have  as 
their  aim  not  the  treatment  of  the  disease,  but,  as  stated  before, 
the  treatment  of  the  patient,  to  make  him  either  fit  to  resist  the 
onslaught  of  the  disease,  or  to  make  him  at  least  comfortable 
while  he  is  succumbing  to  it. 

With  the  birth  and  development  of  bacteriology  there  seemed  to 
be  a  new  era  in  sight  for  therapeutics.  The  before-mentioned 
dictum  of  pathology,  that  disease  is  not  a  unit,  was  proved  not  to 
be  entirely  correct.  It  was  established  for  various  infectious  dis- 
eases that  each  one  was  due  etiologically  to  a  well-defined  micro- 
organism. It  seemed,  therefore,  plausible  to  expect  that  agents 
which  are  capable  of  killing  these  organisms  outside  of  the  body 
might  prove  to  be  efficient  remedies  for  the  disease  they  produce. 
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However,  a  few  years'  experimentation  destroyed  this  hope;  those 
germicidal  agents  when  administered  to  the  infected  animal  in 
sufficient  quantity  killed  the  host  more  readily  than  the  virulent 
parasite.  However,  in  the  fiu-ther  development  of  the  new  branch 
of  medical  science,  new,  fundamental  facts  were  brought  to  light 
and  new  means  were  discovered  which  enabled  us  in  some  instances 
to  grapple  indeed  with  the  disease  itself.  I  speak  of  the  thera- 
peutics of  immunity,  the  principles  of  which  I  may  perhaps  state 
in  the  following  manner.  The  old  fact  which  was  disastrous  to 
therapeutics,  namely,  that  patients  get  well  without  any  outside 
treatment,  became  the  cornerstone  for  the  new  therapeutics. 
Scientists  began  to  inquire  into  the  method  which  the  animal 
organism  employs  in  dealing  with  diseases.  And  there  it  was  found 
that  one  more  claim  of  pathology  was  not  entirely  correct,  namely, 
that  there  is  nothing  new  in  pathological  processes,  that  pathology 
is  simply  physiology  under  changed  conditions.  It  was  discovered 
in  the  first  place  that  in  diseases  the  assailed  animal  organism 
creates  new  products  by  means  of  which  it  tries  to  ward  off  the 
blows  or  even  to  destroy  its  assailant,  and  we  have  quickly  learned 
to  treat  some  diseases  specifically  by  these  very  same  new  products. 
Either  we  borrow  these  products  from  one  animal  and  gi\'e  it  to 
another  which  is  short  of  its  own  ammunition,  as  in  the  cases  of 
antitoxins,  or  we  try  to  stimulate  the  organs  of  the  afflicted  animal 
itself  to  a  greater  production  of  the  defensive  agents,  as  is  the  case 
when  vaccine  is  used.  We  have  thus  acquired  the  means  of  treat- 
ing specifically  and  effectively  the  disease  itself  or  its  chief  cause 
at  least  in  two  grave  cases,  in  diphtheria  and  meningitis,  and  per- 
haps also  in  tetanus. 

Furthermore,  in  the  course  of  these  studies  we  have  learned 
another  very  important  fact,  namely,  that  many  phenomena  which 
were  considered  as  a  part  of  the  disease  are  actually  a  part  of  the 
attempt  of  the  organism  to  cure  itself.  Here  again  we  were  quick 
enough  to  adopt  this  therapeutic  procedure.  Bier's  method  of 
treating  chronic  diseases  presents  such  a  brilliant  instance.  Hyper- 
emia, which  was  considered  as  a  sign  of  disease,  is  here  employed 
as  a  therapeutic  measure. 

Let  us  take  rapidly  an  inventory  of  om*  present  therapeutic 
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possessions.  There  are  the  two  old  remedies — quinine  for  malaria, 
and  mercury  for  syphilis.  They  are  specifics  indeed,  but  science 
and  art  have  no  share  in  their  discovery,  I  shall  return  to  them 
later  again.  Since  the  rise  of  the  new  era  in  medicine  three  groups 
of  therapeutic  procedures  were  developed:  (1)  Drugs  and  measures 
to  control  or  relieve  symptoms  of  disease.  (2)  Physiological 
measures  to  increase  the  resistance  of  the  patients.  (3)  The  reac- 
tion products  of  infected  animals.  The  last-named  group  is  beyond 
doubt  one  of  the  greatest  acquisitions  in  therapeutics.  But  the 
extent  of  its  usefulness  will  have  natural  limitations,  which  I  shall 
not  discuss  here.  As  to  the  first  group,  I  belong  to  those  who  be- 
lieve that  the  control  of  symptoms  is  a  very  important  factor  in 
the  treatment  of  patients  and  diseases.  The  attacks  upon  the  value 
of  these  drugs  came  from  the  anatomical  school  which  never  out- 
grew its  therapeutic  nihilism.  Regarding  the  second  group,  I  am 
ready  to  concede  that  there  is  a  good  deal  of  self-evident  useful 
truth  in  the  teachings  of  the  school  of  physiological  therapeutics, 
but  there  is  a  glaring  disproportion  between  the  quantity  and  quality 
of  its  preachings.  Furthermore,  I  am  afraid  that  many  of  the 
medical  apostles  of  treating  diseases  by  free  water,  free  air,  free 
speech,  and  free  press  are  at  the  bottom  of  their  hearts  therapeutic 
nihilists  so  far  as  drugs  are  concerned. 

The  same  in  still  fewer  words:  We  possess  many  drugs  for  treat- 
ment of  symptoms  of  diseases,  and  we  are  well  provided  with  good 
advice  as  how^  to  treat  the  patients,  but  we  have  at  our  command 
extremely  few  remedies  for  the  treatment  of  the  disease  itself  or 
its  chief  cause.  And  what  is  worse,  a  great  many  of  the  better  class 
of  physicians  are  still  dominated  by  the  old  fatalistic  doctrine — 
you  may  study  disease,  you  may  understand  it,  and  you  may  diag- 
nosticate it,  but  you  can  never  cure  it. 

Now  let  us  look  at  salvarsan;  what  it  is  capable  of  accomplishing, 
and  how  it  was  created.  It  is  proved  beyond  controversy  that  sal- 
varsan is  capable  of  completely  destroying  in  the  animal  body  the 
spirocheta  of  syphilis  and  of  frambesia,  the  spirilla  of  European 
and  African  relapsing  fever,  and  the  microorganisms  of  chicken 
spirillosis;  in  short,  salvarsan  is  a  specific  remedy  against  a  group 
of  diseases  caused  by  protozoan  spirilla;  it  is  a  spirillocide.     And 
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it  is  not  an  accidentally  discovered  drug.  We  have  here  the  first 
instance  in  the  history  of  medicine  of  an  efficient,  specific,  synthetic 
drug  scientifically  developed  by  the  mental  efforts  of  a  single 
scientist.  As  a  specific  remedy  and  a  drug  it  can  be  compared 
only  with  the  two  other  specific  remedies — mercury  and  quinine. 
I  stated  before  that  science  and  art  had  no  share  in  the  discover}- 
of  these  drugs.  Permit  me  to  narrate  briefly  their  histories. 
Regarding  mercury,  it  is  known  that  sublimate  and  calomel  were 
used  for  skin  diseases  by  Arabian  physicians  as  long  ago  as  the  ninth 
century.  The  gray  ointment  was  invented  in  the  thirteenth 
century  and  was  used  for  the  same  purpose.  When  at  the  end  of 
the  fifteenth  century  syphilis  broke  out  in  Europe  epidemically, 
the  skin  manifestations  were  treated  as  before  by  these  mercurial 
preparations.  When,  later,  it  was  recognized  that  these  skin  sores 
are  manifestations  of  a  specific  disease,  gray  ointment,  calomel, 
and  sublimate  remained  as  remedies  for  syphilis,  and  so  it  went 
on  for  centuries.  After  Wood  introduced,  in  1854,  the  method  of 
administering  medicine  by  means  of  hypodermic  injections,  fifteen 
years  later  syphilologists  began  to  administer  also  mercury  by  this 
method,  and  again  sublimate,  gray  ointment  (oil),  and  calomel  were 
and  still  are  the  chief  mercurial  preparations  employed  in  this 
manner.  How  much  modern  syphilologists  may  have  contributed 
to  the  knowledge  of  the  pathology  and  symptomatology  of  syphilis, 
it  is  quite  evident  that  they  have  added  very  little  of  fundamental 
importance  to  our  knowledge  of  its  treatment.  At  any  rate  neither 
syphilologists  nor  anyone  else  can  claim  the  credit  of  having  dis- 
covered the  value  of  mercury  as  a  specific  for  syphilis.  That 
knowledge  was  never  disco\'ered;  it  simply  grew  gradually  in  the 
course  of  many  centuries  and,  let  me  add,  in  spite  of  violent 
opposition.  For  again  and  again  the  claim  was  set  up  by  the 
antimercurialists  that  many  of  the  manifestations  which  were  con- 
sidered as  being  due  to  syphilis  were  only  symptoms  of  mercurial 
poisoning.  Only  within  the  last  few  years,  and  before  the  recent 
salvarsan  period,  we  find  statements  in  the  literature  to  the  effect 
that  the  mercurial  treatment  of  syphilis  led  in  some  cases  to  poly- 
neuritis, to  optic  neuritis,  to  deafness,  and  other  affections  of  the 
nervous  system.    To  this  the  syphilologist  retorted  that  the  affec- 


302  meltzer:  the  significance  of  salvarsan 

tions  of  the  nervous  system  in  these  cases  were  syphilitic  manifes- 
tations and  due  to  an  insufficient  treatment  with  mercury.  Let 
me  say  here  in  parenthesis  that  we  are  now  confronted  with  a 
well-known  psychological  phenomenon,  nameh',  that  the  perse- 
cuted readily  acquire  the  methods  of  their  tormentors.  Some  of  our 
s^^philographic  friends  proclaim  now  with  great  assurance  that  sal- 
varsan causes  optic  neuritis,  deafness,  and  other  affections  of  the 
nervous  system. 

Our  knowledge  of  quinine  as  a  specific  remedy  for  malaria  has 
a  well-defined  beginning.  At  about  the  middle  of  the  seventeenth 
century  the  Countess  del  Cinchona,  the  wife  of  the  English  Governor 
in  Peru,  had  malarial  fever  and  was  persuaded  to  use  the  bark 
of  a  Peruvian  tree  which  the  natives  were  in  the  habit  of  using 
for  the  same  fever.  After  testing  it  first  on  a  servant  she  took  the 
remedy  and  was  cured.  Her  physician,  del  Vego,  brought  the 
remedy  to  Europe. 

These  histories  show  conclusively  that  science  and  scientists 
had  nothing  to  do  with  the  introduction  of  mercury  and  quinine 
as  specific  remedies. 

I  said  that  the  principles  underlying  the  specific  action  of  sal- 
varsan were  developed  by  the  mental  eft'orts  of  a  single  man. 
Before  speaking  of  these  principles  and  the  \'arious  steps  in  their 
development,  let  me  say  a  few  words  wdth  reference  to  the  personal 
element.  To  my  mind  that  factor  is  of  considerable  importance 
for  the  future  development  of  therapeutics.  That  science  grows 
which  attracts  a  large  number  of  qualified  enthusiastic  investi- 
gators. In  the  past  the  gifted  among  clinicians  were  attracted  by 
pathology  and  diagnosis.  The  pharmacologists  studied  the  action 
of  drugs  upon  the  organs  of  healthy  anirhals.  Neither  of  them 
studied  the  problem  of  how  to  cure  diseases.  Therapeutics  did 
not  attain  the  dignity  of  a  science,  and  was  often  in  the  hands  of 
men  who  did  not  enjoy  the  confidence  of  the  discriminating  medical 
savant.  However,  the  investigator  who  gave  salvarsan  to  medicine 
is  one  of  the  keenest  thinkers  in  medicine.  For  one-third  of  a 
century  he  has  stood  in  the  front  rank  of  medical  investigators  and 
many  of  his  contributions  to  medical  knowledge  are  masterstrokes. 
Now,  this  leader  of  leaders  for  a  number  of  years  bent  all  his  energies 
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to  do  for  medicine  that  which  medicine  needs  mosth\  and  that  is 
to  find  remedies  which  could  destroy  the  cause  of  diseases.  These 
efforts  were  now  crowned  with  a  brilHant  success.  A  chemical 
compound  was  synthetically  constructed  which  fits  exactly  to  a 
related  group  of  pathogenic  microorganisms,  destroying  them  with 
one  stroke  within  the  animal's  body  wherever  accessible.  By  the 
scientific  position  of  the  master  and  by  his  brilliant  deed  thera- 
peutics will  rise  now  to  a  higher  level  in  the  estimation  of  dis- 
criminating medical  men.  That  will  help  to  attract  to  this  field 
competent  medical  investigators,  and  therapeutics  may  become 
indeed  a  fruitful,  a  useful,  and  a  healing  science. 

Now  let  us  look  at  the  principles  underlying  the  selective  action 
of  salvarsan.  Ehrlich's  chemotherapy  is  based  upon  a  few  com- 
paratively simple  assumptions,  some  of  which  he  conceived  very 
early  in  his  scientific  life.  Ehrlich  assumes  that  a  substance 
exerts  a  definite  action  upon  a  living  animal  cell  only,  when  it 
becomes  intimately  connected  with  this  cell  or  fixed  by  it.  A  cell, 
however,  cannot  fix  any  substance  unless  it  has  a  receptor  for  it. 
The  receptors  for  chemical  substances  Ehrlich  calls  chemoceptors. 
Various  cells  are  provided  with  various  chemoceptors.  Hence, 
when  a  chemical  substance  is  introduced  into  an  animal  body, 
it  becomes  unevenly  distributed  among  its  tissues,  on  account  of 
the  difference  in  the  affinities  of  the  various  tissues  to  this  substance 
— the  affinity  of  the  tissue  meaning  the  possession  of  specific 
chemoceptors  for  the  corresponding  substance.  AMien  the  animal 
body  harbors  independent  cells — for  instance,  pathogenic  micro- 
organisms— it  may  happen  that  only  these  organisms  possess  chemo- 
ceptors for  the  substance,  or  they  possess  these  receptors  in  larger 
numbers  than  the  cells  of  the  host.  The  result  may  then  be  that 
the  substance  would  be  fixed  exclusively  in  these  organisms  or 
in  much  greater  proportion  than  in  the  cells  of  the  host.  And  if 
the  union  of  the  substance  and  the  microorganisms  would  be  of 
such  a  nature  as  to  lead  to  the  destruction  of  the  parasite,  the 
introduction  of  such  a  substance  into  an  infected  animal  would 
lead  to  a  sterilization  of  that  animal.  Furthermore,  when  that  sub- 
stance is  a  compound,  consisting  of  various,  more  or  less  firmly 
connected  chemical  groups,  the  entire  complex  might  become  fixed 
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in  certain  cells,  if  the  latter  possess  receptors  for  one  of  these 
groups.  In  this  way  a  destructive  group  of  a  complex  chemical 
compound  might  become  active  on  a  cell  which  possesses  receptors 
only  for  one  of  its  innocent  partners.  B3'  successive  attempts  of 
introducing  groups  possessing  receptors  for  certain  microorganisms 
into  a  chemical  complex  possessing  a  poisonous  group,  a  chemical 
compound  may  be  finally  created  which  would  destroy  the  para- 
sites and  leave  the  animal  host  comparatively  unaffected.  Xow, 
that  was  the  method  by  which  salvarsan  was  created.  But  what 
an  amount  of  ingenuity  and  strenuous  work  had  to  be  spent  before 
this  goal  was  reached.  Ehrlich  and  his  co-workers  experimented 
first  with  trypanosomes.  We  shall  not  speak  here  of  their  work 
with  dyes.  The  path  which  led  up  to  the  creation  of  salvarsan 
began  with  the  studies  of  the  arsenical  preparations.  Atoxyl  was 
the  first  product  which  was  investigated;  but  it  was  soon  found  that 
not  only  the  trypanosomes,  but  also  the  nervous  system  of  the 
infected  animal,  the  optic  and  acoustic  centres,  possessed  effective 
chemoceptors  for  this  compound.  Ehrlich  soon  recognized  the 
true  constitution  of  atoxyl  which  permitted  the  substitution  of 
various  derivatives.  And  now  the  long  and  laborious  studies 
began.  At  first  arsacetin  was  reached,  a  promising  compound 
which,  however,  was  not  yet  free  from  affinities  to  the  nervous 
system.  The  next  much  more  satisfactory  product  obtained  was 
arsenophenylglycin  which  was  the  418th  compound  in  the  series. 
At  this  period  his  attention  became  more  concentrated  upon  the 
action  of  these  arsenical  compounds  upon  spirilla.  Arsenophenyl- 
glycin was  found  very  active  upon  the  spirillum  of  relapsing  fever. 
But  still  nearly  two  hundred  more  compounds  were  tested  until 
the  606th  was  reached.  This  product,  dioxydiamido-arsenobenzol, 
or  salvarsan,  proved  to  be  ideal  in  its  effects.  It  destroyed  com- 
pletely the  various  forms  of  spirilla  within  the  body.  The  nervous 
system  of  various  species  of  animal  hosts  remained  entirely 
unaffected  by  the  drug.  The  curative  dose  formed  in  all  instances 
only  a  small  fraction  of  the  toxic  dose.  Finally  a  single  injection 
of  the  remedy  accomplished  in  all  the  investigated  animals  and  for 
all  forms  of  spirilla  a  complete  sterilization  of  the  infected  animal. 
Ehrlich  laid  great  stress  upon  this  last  fact,  and  for  good  experi- 
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mental  reasons.  In  the  experiments  with  the  other  arsenical 
compounds  and  the  trypanocidal  dyes,  it  was  discovered  that  the 
trypanosomes  which  escaped  destruction  rapidly  acquired  com- 
plete resistance  to  the  destructive  action  of  the  remedies  and  then 
became  ancestors  of  very  resistant  strains  of  parasites.  In  conse- 
quence of  this  experience  it  then  became  one  of  the  aims  of  the  chem- 
otherapy to  obtain  a  compound  which  would  destroy  all  the  para- 
sites with  one  injection — sterilisatio  magna.  Such  a  compound  was 
found  in  salvarsan;  it  destroyed  with  a  single  injection  the  various 
spirilla  in  various  species  of  animals. 

Salvarsan  exerts  some  effect  also  upon  trypanosomes,  but  this 
effect  cannot  be  compared  with  its  action  upon  spirilla.  The  same  is 
apparently  true  also  of  the  effect  of  salvarsan  upon  the  plasmodia 
of  malaria.  It  seems  that  salvarsan  exercises  some  general  action 
upon  the  protoplasm  of  various  protozoan  forms,  but  it  holds  more 
specific  relation  to  the  spirilla.  The  specificity  of  these  synthetic 
products  is  one  of  the  most  promising  facts.  Highly  interesting  in 
this  connection  is  the  statement  of  Ehrlich  that  the  arsenobenzol 
compound,  which  is  equally  active  upon  trypanosomes  and  spirilla, 
becomes  very  active  upon  the  latter  and  indifferent  to  the  former 
when  iodine  is  introduced  into  this  compound.  It  is  evident  that 
Ehrlich' s  method  of  creating  synthetically  specifically  active  chemical 
compounds  offers  great  possibilities  for  future  therapeutics.  We  ought 
also  to  remember  the  one  statement  of  Ehrlich,  namely,  that  he 
stopped  temporarily  at  "606"  because  it  was  not  necessary,  for 
the  present  at  least,  to  look  for  a  still  better  preparation  than 
salvarsan. 

When  we  now  turn  our  attention  to  human  diseases  which  are 
caused  by  spirilla  we  find,  in  the  first  place,  that  in  relapsing  fever 
one  intravenous  injection  of  salvarsan  is  sufficient  to  destroy 
completely  all  the  spirilla  and  rapidly  to  cure  the  patient.  This 
shows  that  the  facts  which  were  derived  from  animal  experimenta- 
tion hold  good  also  for  the  human  species,  at  least  in  such  cases 
as  relapsing  fever,  in  which  the  blood  is  the  main  abode  of  the 
spirilla.  We  may  mention  here  also  that  cases  of  filaria  seemed  to 
have  been  cured  by  an  intravenous  injection  of  salvarsan.  The 
problem,  however,  becomes  complex  when  we  come  to  judge  the 
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effect  of  salvarsan  upon  human  syphilis,  for  which  we  possess  now 
quite  a  large  literature.  Not  the  least  complicating  element  is 
the  fact  that  a  good  many  of  the  clinical  writers  on  the  subject  are 
not  sufficiently  well  trained  in  the  methods  of  critical  scientific 
observation.  Another  very  disturbing  element  is  the  great  bias 
of  some  of  the  authors.  How  else  can  the  astounding  facts  be  ex- 
plained when  one  syphilologist  states  that  he  ga\-e  up  the  remedy 
after  using  it  only  in  a  few  cases  because  of  its  comparative  use- 
lessness  and  of  the  harm  it  does  to  the  central  nervous  system; 
while  his  colleague  at  the  same  institution  reports  with  unbounded 
enthusiasm  of  the  wonderful  effect  of  the  remedy  in  1400  cases 
of  all  forms  of  syphilis,  with  comparatively  little  by-effects?  Is 
it  not,  further,  a  glaring  bias  to  ascribe  an  optic  neuritis  to  the  single 
injection  of  salvarsan,  and  lea\ing  out  of  consideration  the  effects 
of  enesol  and  arsacetin,  with  which  the  patient  was  treated  previous 
to  the  salvarsan  injection — especially  of  arsacetin  the  damaging 
effect  of  which  upon  the  optic  nerve  is  an  established  fact?  Besides 
the  complexities  emanating  from  personal  factors,  we  deal  in  human 
syphilis  with  a  chronic  disease.  In  some  instances  the  spirochetes 
are  undoubtedly  enclosed,  at  least  temporarily,  in  tissues  which 
for  the  time  being  cannot  be  penetrated  by  the  salvarsan  solution. 
Furthermore,  the  method  of  administration  of  salvarsan  is  still 
in  an  unsettled  state;  it  is  insufficiently  absorbed  from  some  sub- 
cutaneous or  intramuscular  injections,  and  it  is  too  rapidly  elimi- 
nated, when  it  is  injected  intravenously.  However,  in  spite  of 
all  these  difficulties  the  great  mass  of  accumulated  evidence  estab- 
lishes beyond  a  doubt  that  in  human  syphilis  salvarsan  acts  in 
the  same  specific  manner  as  in  the  experiments  upon  animals, 
that  is,  it  destroys  the  cause  of  the  disease.  The  following  clinical 
results  are  undisputed  facts.  It  was  found  that  with  but  few  excep- 
tions an  injection  of  this  drug  causes  disappearance  of  all  accessible 
spirochetes.  There  are  already  quite  a  considerable  number  of 
cases  on  record  in  which  an  early  injection  prevented  so  far  the 
development  of  secondary  manifestations,  the  time  elapsed  being 
in  some  cases  seven  or  eight  months.  Nearly  all  forms  of  syphilitic 
manifestations,  and  in  all  stages,  were  profoundly  affected  by  a 
single  injection ;  there  were  only  a  few  exceptions  to  this  rule.    There 
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are  quite  a  good  many  cases  in  which  all  the  external  manifestations 
disappeared  without  recurrence  so  far.  These  facts  are  surely 
sufficient  to  show  that  salvarsan  acts  upon  human  syphilis  in  a 
definitely  specific  manner;  that  is,  it  destroys  the  causes  of  the 
disease.  Its  action  is  at  least  as  specific  as  that  of  mercury  upon 
the  same  disease.  It  differs  from  mercury  and  has  some  advantages 
over  it  in  the  following  points:  Salvarsan  destroys  all  spirilla; 
mercury  affects  only  the  spirochetes  of  syphilis.  Salvarsan  pro- 
duced apparently  antibodies  in  the  blood,  as  is  shown  by  the  effec- 
tiveness of  the  serum  and  the  milk  of  those  who  were  injected  with 
it;  there  is  no  evidence  of  the  formation  of  antibodies  by  mercury. 
The  effect  of  salvarsan  is  much  more  rapid  than  that  of  mercury; 
one  injection  of  salvarsan  accomplishes  in  two  weeks  as  much  as 
repeated  injections  of  mercury  accomplishes  in  six  weeks.  Finally, 
whereas  mercury  is  inimical  not  only  to  the  parasite,  but  also  to 
the  host,  it  causes  cachexia  of  the  patient;  salvarsan,  reversely, 
acts  rather  favorably  toward  the  host,  it  stimulates  to  rapid 
healing  and  causes  an  increase  of  the  weight  of  the  patient.  Care- 
ful future  studies  will  bring  to  light  any  further  quantitative  and 
qualitative  difterences  between  the  actions  of  the  two  specifics  for 
the  same  disease,  and  will  determine  the  conditions  in  which  they 
may  compete  with,  or  they  may  supplement  each  other.  Howe\'er, 
this  desirable  end  can  be  brought  about  only  by  an  unbiassed, 
judicial,  and  scientific  attitude  toward  the  merits  and  demerits 
of  either  of  the  specific  remedies. 

Here  it  must  be  acknowledged  that  one  of  the  original  important 
expectations  regarding  the  actions  of  salvarsan  has  not  been  realized 
in  human  syphilis,  ^^^lile  in  the  animal  experiments  one  injection 
cured  the  disease  permanently,  this  has  not  been  the  rule  in  the 
treatment  of  the  secondary  manifestations.  In  a  good  many 
instances  the  syphilitic  symptoms  reappeared  even  after  repeated 
injections  of  salvarsan.  While  it  seems  that  recedives  occur  less 
frequently  after  intravenous  injections,  and  they  become  strikingly 
less  extensive  and  less  frequent  with  the  repetition  of  the  injections, 
the  fact  remains  true  that  in  many  instances  the  syphilitic  human 
body  cannot  be  sterilized  with  one  injection.  This  fact  would  have 
to  be  put  down  as  a  very  serious  drawback  in  the  treatment  of 
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syphilis  by  salvarsan,  on  account  of  the  possibihty  of  the  gradual 
development  of  resistant  strains  of  spirochetes.  Fortunately,  it 
has  been  recently  discovered  by  Margulies  in  Ehrlich's  Institute 
that  in  contrast  to  arsacetin  and  arsenophenylglycin  salvarsan 
does  not  produce  strains  of  spirilla  resistant  to  it.  This  important 
observation  finds  its  confirmation  in  recent  clinical  experiences. 
The  third  and  fourth  injection  of  salvarsan  affects  the  syphilitic 
manifestations  with  the  same  promptness  as  the  first  injection. 
This  fact  is  very  significant;  it  takes  away  the  motive  for  the  aim 
to  destroy  all  the  parasites  with  one  injection,  and  it  may  lead 
to  important  changes  in  the  method  of  administration  of  salvarsan. 
On  the  basis  of  the  foregoing  considerations  I  have  recently 
advocated,  instead  of  using  one  large  dose,  to  inject  for  some  time 
at  regular  intervals  small  doses  of  salvarsan  in  very  dilute  solutions 
into  the  lumbar  muscles.  By  this  method  it  may  be  possible  to  pre- 
vent local  and  general  by-effects  as  well  as  recedives.  The  method 
offers  the  further  advantage  that  it  could  be  used  by  the  general 
practitioner. 


DISCUSSION. 


Dr.  F.  C.  Shattuck:  It  so  happened  that  I  had  two  cases  of  bilharzia 
disease  in  my  wards  the  last  winter,  one,  of  the  intestines,  the  other,  of  the 
genito-urinary  form.  At  the  suggestion  of  Dr.  A.  C.  Stone  I  gave  them 
both  salvarsan,  first  an  intravenous,  later  an  intramuscular  injection. 
We  had,  of  course,  no  hope  of  destro^nng  the  eggs  or  of  restoring  the  tissue 
damage  they  had  caused.  But  it  seemed  possible  that  the  parent  worms 
might  be  killed.  The  patients  were  given  emplojTuent  in  the  Massa- 
chusetts Hospital  for  a  time,  in  order  that  they  might  be  kept  under  ob- 
servation.   Several  months  after  the  injections  no  change  can  be  noted. 

Dr.  Henry  Sewall:  In  an  experience  covering  only  20  cases  or  so  I 
do  not  like  to  speak  of  salvarsan,  but  I  am  anxious  to  get  those  who  are 
posted  to  explain  some  of  my  results,  and  then  I  would  like  to  ask  a  ques- 
tion. It  seems  to  me  that  two  or  three  fatal  cases  which  I  have  seen  can 
be  explained  best  on  the  assumption  that  foUoAnng  this  treatment  the 
powers  of  resistance  to  bacterial  infection  are  depressed.  I  will  brieflj'-  men- 
tion a  couple  of  cases.  A  woman  from  the  lower  walks  of  life  came  to  the 
hospital  with  marked  secondary  infection,  was  treated  and  apparently 
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cured  in  the  usual  wonderful  way.  She  left  at  the  end  of  a  month, 
during  my  absence  from  town.  Witliin  a  week  she  caught  cold  and  was 
brought  back  to  the  hospital.  A  very  competent  man  saw  her  and  found 
mild  pneumonia  of  one  lower  lobe;  within  twenty-four  hours  she  was  dead. 
There  was  no  complication  so  far  as  I  know.  Another  woman  of  the  same 
walk  of  life,  who  had  had  general  tertiary  conditions  involving  a  good 
deal  of  the  bony  tissues  about  the  face,  was  treated  with  salvarsan.  The 
woman  gradually  lost  strength.  In  the  course  of  forty  days  she  developed 
ulcers  about  her  cheeks,  developed  diarrhea,  and  died  at  about  the  end 
of  fifty-five  days  after  the  injection.  At  the  autopsy  we  found  gangrene 
of  the  whole  of  the  colon,  and  ^^ith  a  good  deal  of  inflammation  of  the  lower 
ileum.  These  cases  seem  to  indicate  that  microbes  of  another  kind  had 
got  in  their  work,  and  the  only  explanation  I  can  make  is  some  lack  of 
defence  in  the  body,  unless,  indeed,  the  arsenic  retained  had  changed  to 
an  organotropic  form. 
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There  are  few  diseases  of  the  nervous  system  that  flow  directly 
out  "of  disorders  of  the  blood.  It  is  not  the  purpose  of  this 
communication  to  discuss  such  disorders.  There  are  certain  symp- 
toms popularly  called  "nervous,"  which  are  dependent  upon  hemic 
states,  and  there  are  diseases  of  the  viscera  and  of  the  blood  that 
masquerade  as  affections  of  the  nervous  system.  Such  cases  come 
to  the  neurologist  in  much  greater  number  than  the  internist  can 
readily  believe.  One  of  the  objects  of  this  paper  is  to  emphasize 
the  role  that  hematology  plays  in  the  pathogenesis  of  certain 
neurotic  conditions.  Before  the  establishment  of  the  Neurological 
Institute  we  were  not  in  a  position  to  estimate  either  the  fre- 
quency of  such  disorders  of  the  blood,  or  the  diagnostic  value  that 
might  be  attached  to  them.  We  have  been  made  aware  of  the  fact 
that  blood  changes  need  not  necessarily  be  of  a  pronounced  kind 
in  order  to  constitute  a  deviation  from  the  normal.  The  trained 
eye  readily  sees  changes  in  the  various  components  of  the  blood, 
primary  or  secondary,  which  easily  escape  the  eye  that  is  not  daily 
made  familiar  with  slight  deviations  from  the  normal.  Naturally 
we  do  not  contend  that  there  is  a  hematology  for  nervous  diseases 
alone.  We  wish  to  maintain  that  the  study  of  the  blood  in  cases 
that  present  themselves  for  interpretation  to  the  neurologist  is 
a  most  fruitful  field  for  investigation.  We  are  already  in  posses- 
sion of  a  distinctive  hematological  picture  in  cases  of  paralysis 
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dependent  upon  lead  poisoning  (lead  neuritis,  lead  myositis),  and 
plumbism  may  be  diagnosticated  as  readily  from  examination  of 
the  blood  as  can  malaria. 

We  are  still  far  from  a  satisfactory  understanding  of  the  patho- 
genesis of  the  degenerations  of  the  spinal  cord  and  brain  that  flow 
apparently  from  certain  anemias,  and  one  of  the  problems  of  hema- 
tology is  to  determine  the  specificity  of  the  anemias  that  produce 
such  degenerations. 

We  propose  to  cite  briefly  a  few  cases  which  came  to  the  Neu- 
rological Institute  for  intrepretation  and  point  out  the  importance 
that  the  study  of  blood  conditions  had  in  leading  us  to  the  correct 
diagnosis. 

The  first  case  was  a  Jewess,  aged  thirty  years,  who  came  in 
September  12,  1910,  complaining  of  pain  in  the  right  arm  and  in 
the  back.  This  pain  was  of  a  sharp,  shooting  character,  worse  at 
night  and  rather  paroxysmal  in  display;  although  she  had  some  pain 
all  the  time,  it  was  far  worse  at  one  time  than  it  was  at  another. 
In  addition  to  this  she  complained  of  frontal  headaches  which  had 
been  iti  existence  for  three  weeks,  of  amenorrhea  of  six  years'  dura- 
tion, and  of  loss  of  sight  of  the  right  eye.  ITer  previous  history 
could  scarcely  be  construed  to  have  any  bearing  upon  her  illness, 
which  began  three  weeks  before  she  presented  herself  at  the  hospital. 
It  may  be  of  interest,  however,  to  know  that  she  married  at  twenty- 
three,  and  soon  thereafter  her  menstruation,  which  had  been  previ- 
ously regular,  ceased.  She  had  never  been  pregnant.  She  weighed 
120  pounds  when  she  married  and  each  succeeding  year  she  gained 
about  10  pounds.  The  illness  for  which  she  sought  relief  began 
August  20,  1910,  three  weeks  before  she  came  to  the  hospital. 
The  initial  symptom  was  pain  in  the  chest  on  the  right  side,  then 
shortness  of  breath,  which  increased  in  intensity  from  da}'  tb  day. 
She  saw  several  physicians,  but  secured  no  relief.  She  had  forgotten 
she  had  an  attack  of  diplopia  eighteen  months  before.  It  was  not 
until  August  25,  1910,  she  said,  that  her  eyes  began  to  bother  her; 
objects  were  then  blurred  when  she  read  or  sewed;  wearing  of  glasses 
produced  no  change;  later  she  began  to  see  double.  Careful  inquiry 
showed  that  in  June,  1910,  she  had  remarked  that  she  could  not 
see  with  the  right  eye.     She  was  advised  to  see  a  neurologist, 
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who  told  the  patient's  husband  that  her  brain  was  affected.  She 
maintains  stoutly  that  until  August  20  she  was  in  the  best  of  health, 
only  experiencing  some  difficulty  in  breathing  while  ascending 
stairs.  At  this  time  she  was  returning  home  from  friends,  and  at 
the  Brooklyn  bridge  was  seized  with  a  sick,  dizzy,  faint  feeling. 
The  neurologist  who  had  diagnosticated  the  brain  condition 
advised  cold  compresses  to  the  chest.  During  the  next  few  days 
she  began  to  feel  feverish  and  have  chills,  pains  in  the  chest  and 
back.  It  was  then  said  she  had  pleurisy.  She  grew  rapidly  worse, 
very  weak  and  nervous,  restless,  and  sleepless.  The  condition  of 
restlessness  and  sleeplessness  was  ascribed  to  the  ovarian  extract 
which  had  been  prescribed  for  her.  About  this  time  it  was  noticed  ^ 
that  her  face  was  puffed  and  swollen  and  that  she  had  considerable 

dyspnea. 

"  On  September  14,  191U,  when  she  entered  the  Neurological 
Institute,  the  following  notes  w^ere  made:  The  patient  in  a  semi- 
recumbent  position  has  labored  breathing,  at  times  gasping  for 
breath.  The  face,  which  was  puffed  and  slightly  cyanosed,  had 
an  anxious  look.     The  facial  lines  were  obliterated,  the  tongue 

coated. 

Thorax:  Chest  barrel-shaped,  expansion  on  right  side  diminished; 
respirations,  36  per  minute.  Increased  vocal  fremitus  over  entire 
right  lung.  Complete  dulness  over  right  lung  anteriorly.  Pos- 
teriorly flat  percussion  note  below  the  sixth  rib.  Bronchial  breath- 
ing over  entire  right  lung  anteriorly.  Absence  of  respiratory 
sounds  posteriorly  below  the  sixth  rib;  above  that,  bronchovesicular 
breathing  is  elicited.  A  few  small  moist  rales  at  the  end  of  respira- 
tion. Percussion  note  normal  over  left  side  of  chest.  Compensatory 
brea^thing  over  left  lung. 

Heart :  Negative  save  for  an  accentuation  of  the  second  pulmonic 
sound.    Pulse  regular;  equal,  138  to  the  minute. 

Abdomen:  Negative,  except  for  tenderness  in  the  gall-bladder 

region. 

Gynecological    examination:    Small,  infantile,  movable   uterus, 

with  long  narrow  cervix. 

Ophthalmological  examination:  The  right  eye,  which  diverges 
slightly,  has  only  bare  perception  of  light.    The  left  eye  has  vision 
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of  f^.  There  is  a  left  temporal  hemianopsia  for  large  test 
objects.  The  right  optic  disk  is  white,  sharply  outlined,  the  vessels 
of  normal  caliber.  The  left  optic  disk  shows  a  pallor  of  the  left 
temporal  half. 

Examination  of  the  cutaneous  sensibility  shows  an  area  of  hyper- 
algesia over  the  chest  and  the  back.  All  the  tendon  jerks  were 
normal,  but  the  abdominal  reflexes  were  not  elicitable. 

The  Wassermann  reaction  of  the  serum  was  negative. 

Blood  examination:  Red  cells,  4,848,000;  white  cells,  11,400; 
Differential  count:  Xeutrophiles,  40  per  cent.;  large  lymphocytes, 
3  per  cent.;  small  lymphocytes,  21  per  cent.;  eosiniphiles,  31  per 
cent.;  large  mononuclears,  1  per  cent.;  transitionals,  4  per  cent. 
No  degeneration  in  the  red  nor  in  the  white  cells. 

The  eosinophilia  was  most  striking  and  the  cause  of  it  was 
diligently  sought.  The  intestines  gave  no  clue  to  its  dependency, 
and  the  onh'  other  condition  to  account  for  it  was  the  medi- 
astinal and  cerebral  abnormality.  The  aspirated  material  from 
the  chest  showed  a  sanguinopurulent  involvement  of  the  pleural 
cavity,  which  when  examined  microscopically  showed  many  cells  in 
a  state  of  fatty  degeneration.  The  bulk  of  the  aspirated  material 
consisted  of  large  cells,  not  conforming  to  the  usual  findings 
in  inflammatory  exudates.  The  cells  presented  a  large  body  almost 
entirely  occupied  by  an  intensely  staining  nucleus.  For  the  time 
being  a  tentative  diagnosis  of  sarcoma  of  the  pleura  and  of  the 
mediastinum  was  made  and  the  patient  was  submitted  to  an  .r-ray 
examination,  with  the  following  result: 

Two  exposures  made  with  the  plate  behind  show  the  ribs,  spine, 
and  structure  around  the  shoulder  very  distinctly.  There  is  such 
a  large  accumulation  of  fluid  in  the  pleural  cavity  that  it  is  impos- 
sible to  get  any  detail  in  the  lung  on  the  right  side.  The  heart  is 
slightly  displaced  to  the  left,  and  even  the  left  lung  is  very  much 
compressed. 

From  a  study  of  the  plates,  viewed  in  a  satisfactory  light,  one 
readily  detected  a  mediastinal  growth  about  5  inches  in  diameter, 
the  upper  end  of  which  was  near  the  sternal  notch.  The  clear-cut, 
defined  edges  indicated  that  this  was  a  mediastinal  tumor,  but  it 
could  not  be  distinguished  positively  from  aneurysm. 
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The  clinical  interpretation  was  then,  as  it  is  now,  that  we  were 
dealing  with  a  malignant  growth  originally  of  the  pituitary  body 
with  metastasis  in  the  thorax.  That  the  former  had  been  in  exist- 
ence many  years  was  indicated  (1)  by  the  amenorrhea  of  many 
years'  duration,  (2)  by  the  progressive  increase  in  weight,  (3)  by 
the  attack  of  diplopia  which  occurred  eighteen  months  previous 
to  the  sudden  monocular  blindness,  (4)  by  the  monocular  blindness 
(hemianopsia),  and  (5)  by  the  ophthalmoscopic  evidence  of  pressure 
upon  the  optic  chiasm. 

The  patient  left  the  Neurological  Institute  soon  after  the  diag- 
nosis was  made,  and  died  about  three  weeks  later. 

The  clinical  features  of  the  case  do  not  call  for  special  comment. 
The  remarkable  phenomenon  was  the  eosinophilia.  Although 
eosinophilia  is  an  easily  detectible  state  of  the  blood,  very  little  is 
known  of  its  significance  and  still  less  of  its  pathogenesis.  Ehrlich 
gives  4  per  cent,  as  the  normal  upper  limit  and  0.5  per  cent,  as  the 
normal  lower  limit.  There  are  cases  recorded  in  which  no  eosino- 
philes  were  found  in  the  blood,  and  cases  in  which  90  per  cent, 
of  the  white  cells  were  eosinophiles.  In  certain  of  the  exanthemata, 
such  as  scarlet  fever  and  rubeola,  an  eosinophilia  always  exists. 
In  the  former  as  high  a  count  as  23  per  cent,  was  found  by  Reckzeh.^ 
In  rubeola  the  eosinophilia  which  appears,  as  a  rule,  during  desqua- 
mation may  reach  S  per  cent.  In  pertussis  as  the  spasms  begin  to 
get  less  severe  and  rarer  the  eosinophiles  increase  in  numbers  and 
may  reach  15  per  cent.  The  well-known  eosinophilia  in  asthma  may 
at  times  show  as  many  as  33  per  cent.,  and  we  have  seen  in  one 
instance  as  man\-  as  38  per  cent,  of  these  cells,  which  diminished 
materially  while  the  patient  was  being  given  adrenalin.  It  is  well 
known  that  increase  in  the  oxyphil  cells  is  to  be  found  most  unvary- 
ingly in  helminthiasis.  In  the  cestodic  invasions,  such  as  the  tenia 
solium,  saginata,  and  nana,  as  a  rule,  no  higher  than  10  per  cent,  is 
obtainable.  The  anemia  due  to  the  Bothriocephalus  latus  is  more 
destructive.  The  nematodes,  such  as  the  ascaris  lumbricoides,  rarely 
cause  more  than  9  per  cent.;  oxyuris  vermicularis,  14  per  cent.; 
anchylostomum  duodenale,  53  per  cent.;  trichocephalus  dispar 
and  anguilula  stercoralis,  about  13  per  cent.    The  trichina  spiralis 

'Deutsch.  Archiv  f.  klin.  Med.,  1903. 
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is  capable  of  producing  the  highest  known  increase  in  the  eosino- 
philes,  and  according  to  Thayer  and  Brown^  as  many  as  68  percent, 
have  been  found.  In  bilharzia  hematobium  as  many  as  20  per  cent, 
have  been  reported.-  The  highest  reported  in  filaria  sanguinis 
hominis  by  the  above  author  Avas  17  per  cent. 

Genuine  uncomphcated  rheumatic  polyarthritis  always  shows  an 
eosinophilia  which  may  reach  as  high  as  11  per  cent.  In  chorea 
one  usually  finds  eosinophils  of  from  5  to  20  per  cent.  This  is 
interesting,  as  the  rheumatic  joint  affections  also  are  accompanied 
by  an  eosinophilia. 

Although  pernicious  anemia  does  not,  as  a  rule,  show  an  increase 
in  the  eosinophiles,  as  many  as  12.1  per  cent,  were  found  by  Bloch 
and  Hirschfeld.^  Our  own  observations  shov/ed  as  many  as  10  per 
cent,  and  as  few  as  0.2  per  cent. 

In  leukemias  one  may  find  many  eosinophiles  or  none  according 
to  the  stage  of  the  disease  and  the  rapidity  with  which  it  has 
developed. 

In  marked  tetany  about  7  per  cent,  may  be  found. 

In  carcinoma  or  sarcoma  up  to  8  per  cent,  were  reported. 

Gonorrhea  in  certain  cases  may  show  as  many  as  15  per  cent. 
The  present  status  of  hematology  does  not  permit  to  draw  prog- 
nostic conclusions  in  gonorrhea  from  the  study  of  these  cells.  A 
rather  large  number  of  the  dermatoses  are  accompanied  by  an 
eosinophilia;  in  pemphigus,  as  high  as  33  per  cent.;  in  dermatitis 
herpetiformis,  as  many  as  27  per  cent.;  in  prurigo,  11  per  cent.; 
impetigo  contagiosa,  8.2  per  cent.;  psoriasis,  17  per  cent.;  urticaria, 
as  many  as  60  per  cent.;  mycosis  fungoides,  37  per  cent.;  lupus, 
12  per  cent.;  and  lepra,  28  per  cent. 

Our  case  serves  to  illustrate  a  very  marked  eosinophilia  in  the 
course  of  a  malignant  tumor. 

The  blood  picture  in  certain  cases  of  lead  poisoning  is  very 
characteristic.  Indeed,  it  may  be  considered  nearly  pathognomonic. 
As  an  illustration  of  this,  the  following  case  is  cited.  A  man, 
aged  forty-five  years,  who  had  worked  as  a  lead  smelter  for  twelve 
years,  applied  for  admission  at  the  Neurological  Institute  on  ^Nlarch 

1  Lancet,  September  25,  1897.  2  Coles,  Brit.  Med.,  Jour.,  May  10,  1902. 

3  Berl.  klin.  Woch  ,  1901,  No.  40. 
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10,  1910.  His  complaint  was  occasional  cramps  in  the  abdomen, 
which  had  existed  for  eighteen  months  or  more;  of  inability  to 
extend  the  fingers  and  hands  (double  wrist-drop),  and  of  loss  of 
strength  in  the  entire  upper  extremities.  The  wrist-drop  had 
developed  on  the  right  side  January,  1909,  on  the  left  in  May,  1909; 
and  the  inability  to  use  the  upper  extremities  in  February,  1910. 
The  mode  of  development  of  his  symptoms  was  very  indicative 
of  the  insidious  way  in  which  lead  attacks  and  overcomes  the 
peripheral  motor  neuron.  Examination  showed  the  typical  picture 
of  lead  neuromyositis.  The  urinary  examination  revealed  the  pres- 
ence of  lead,  and  examination  of  the  blood  showed  extensive  and 
marked  granular  degeneration. 

It  should  be  mentioned  at  this  juncture  that  the  degenerative 
changes  in  the  blood  due  to  lead  poisoning  are  quite  different  from 
the  appearance  of  the  red  cells  due  to  other  pathological  states.  The 
polychromatophilia  is  very  rare  in  lead  changes.  The  granules  in 
the  red  cells  are  also  different  from  the  granules  found  in  secondary 
anemias.  They  are  coarser,  and  the  cells  bearing  them  retain  their 
original  color  or  are  slightly  paler,  whereas,  in  a  similar  degeneration 
of  other  blood  diseases  there  is  apt  to  be  in  the  cell  afflicted  a  more 
or  less  definite  polychromatophilia. 

The  blood  picture  in  this  case  improved  markedly  after  a  course 
of  judicious  therapy  which  kept  pace  with  the  somatic  improxement 
of  the  patient. 

The  specific  granular  degeneration  encountered  in  this  case  is 
the  only  neurohematological  affection  accepted.  This  change  is 
not  to  be  regarded  in  the  light  of  a  secondary  anemia,  but  as  a 
specific  alteration  due  to  the  noxious  influences  of  lead.  It  becomes 
quite  evident  that  such  is  the  case  when  lead  eliminative  therapy 
restores  the  blood  morphology  to  its  normal  appearances.  The 
modus  operandi  in  the  production  of  these  granules  is  still  in  debate. 
Some  claim  that  it  is  not  a  degeneration  at  all,  but  that  their 
presence  is  an  expression  of  protective  forces  of  the  body.  This 
conception  does  not  seem  to  us  to  carry  sufficient  corroborati\-e  evi- 
dence. We  believe  the  granules  to  be  a  degenerative  change  rather 
than  a  hemoconvalescent  phenomenon.  It  is  a  well-known  fact 
that  when  l)lood  analyses  are  made  ante  mortem  in  patients  who 
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showed  among  other  things  granules  hi  the  erythrocytes,  the 
number  of  such  cells  is  very  much  increased,  as  compared  with 
smears  taken  during  the  incipiency  of  the  disorder.  In  cases  where 
the  patient  recovers  from  his  illness  the  previously  found  granula- 
tions in  the  red  cells  disappear  and  keep  pace  with  the  improve- 
ment. A  positive  and  negative  phase  has  not  been  established  in 
the  appearance  and  disappearance  of  the  granulations;  a  convales- 
cent significance  can  therefore  not  be  applied  to  them. 

Two  cases  of  nervous  disease  that  do  not  admit  of  ready  classifi- 
cation, in  so  far  as  they  do  not  fit  into  any  definite  clinical  picture, 
were  those  of  brothers,  aged  eleven  and  seven  years,  respectively. 
From  a  nosological  standpoint  they  are  perhaps  best  classified  as 
dystrophies.  The  elder  child's  chief  symptoms  were:  Inability  to 
talk  distinctly.  Words  are  not  clearly  enunciated,  and  he  stops 
while  articulating  words  and  making  sentences,  as  if  he  were  out 
of  breath  or  tired.  His  hands  tremble,  he  fatigues  easily,  he  eats  a 
great  deal,  and  he  never  perspires.  He  goes  to  school  and  appears 
to  be  of  average  intelligence.  He  was  late  in  beginning  to  walk, 
but  he  talked  at  the  usual  time.  On  examination  the  gait  was  some- 
what of  a  waddling  character,  the  spine  showed  a  distinct  scoliosis, 
the  tendon-jerks  were  absent,  and  the  boy  was  fat.  The  cutaneous 
reflexes  were  all  elicitable.  When  he  arose  from  a  lying  posture 
it  was  in  a  manner  not  characteristic  of  the  muscular  dystrophies. 
The  thyroid  gland  could  not  be  palpated.  Aside  from  these  find- 
ings, the  physical  and  mental  examination  was  negative. 

Examination  of  the  blood  showed:  Hemoglobin,  73  per  cent.; 
erytlirocytes,  4,362,000;  leukocytes,  9600.  Difterential  count: 
Xeutrophiles,  31  per  cent.;  eosinophiles,  13  per  cent.;  basophiles, 
1  per  cent.;  large  lymphocytes,  7  per  cent.;  small  lymphocytes, 
45  per  cent.;  transitional  cells,  7  per  cent. 

The  clinical  picture  of  the  brother  was  quite  different.  He  was 
interpreted  as  an  example  of  cortical  focal  encephalitis,  occurring 
in  a  child  possessed  of  some  dystrophic  condition  of  a  family  type. 

This  child,  aged  seven  years,  was  well  up  to  his  second  year 
when  he  had  an  attack  of  measles,  during  which  he  suddenly  lost 
the  power  of  speech,  though  he  was  still  able  to  cry.  It  is  said 
there  was  no  paralysis  of  the  face  or  of  the  extremities.    Two  and 
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one-half  years  later,  that  is  when  he  was  above  four  years  old, 
he  began  to  talk  again.  At  this  time  it  was  remarked  that  the 
right  extremities  were  weaker  than  the  left.  He  did  not  develop 
mentally  as  normal  children  do.  His  complaint  when  he  was  brought 
to  the  out-patient  department  of  the  Neurological  Institute  was 
weakness  of  the  right  extremities,  defective  speech,  mental  retarda- 
tion, and  night  terrors.  Examination  showed  partial  right  hemi- 
plegia, deviation  of  the  tongue  to  the  left,  knee-jerk  and  ankle- 
jerk  present  on  the  right  side,  absent  on  the  left.  Babinski  toe 
phenomenon  absent,  all  the  superficial  reflexes  present. 

The  Wassermann  test  was  negative  in  both  cases. 

The  blood  analysis  showed:  Hemoglobin,  76  per  cent.;  erythro- 
cytes, 4,680,000;  leukocytes,  10,400.  Differential  count:  Xeutro- 
philes,  57  per  cent.;  eosinophiles,  4  per  cent.;  large  lymphocytes,  7 
per  cent.;  small  lymphocytes,  31  per  cent.,  transitionals,  1  per  cent. 
No  abnormalities  in  the  corpuscles. 

Although  the  subject  of  blood  changes  due  to  various  hyper- 
and  hypoglandular  functions  is  by  no  means  firmly  established, 
there  is  a  tendency,  as  has  been  pointed  out  by  Pincus  and  recently 
by  Kocher,  for  the  blood  to  respond  in  a  more  or  less  specific  manner 
to  disturbed  functions  of  the  ductless  glands.  The  gland  that 
receives  the  most  attention  is  the  thyroid.  The  nervous  manifes- 
tations which  disorder  of  the  function  of  this  gland  are  capable  of 
producing  are  varied,  but  yet  not  fully  recognized,  therefore  volumes 
are  written  on  the  subject.  The  hypofunctionating  gland  not  only 
expresses  itself  in  obesity,  cretinism,  and  myxedema,  but  there 
are  many  other  changes,  somatic  or  psychic,  that  are  the  result  of 
such  malfunction.  Blood  that  shows  a  mild  leukocytosis  and  a 
relative  lymphocytosis  with  eosinophilia  ranging  from  3  per  cent, 
upward  should  be  regarded  as  highly  suggestive  of  a  hypothyroid 
state.  The  blood  changes  in  the  above  two  children  presenting 
such  a  change,  it  was  decided  to  class  them  among  the  hypothy- 
roid clinical  expressions,  and  thyroid  extract  was  consequently 
prescribed. 

The  marked  improvement  that  followed  the  administration  of 
this  substance  is  the  chief  reason  for  presenting  the  salient  features 
in  these  two  cases. 
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In  these  two  cases  of  hypothyroidism  there  were  no  other 
changes  save  the  relative  lymphocytosis  already  mentioned  with 
eosinophiles.  The  difference  between  the  two  bloods  is  only  con- 
jectural. To  what  extent  one  child  showed  more  of  a  hypofunc- 
tionating  clinical  picture  than  the  other  is  not  ascertainable  in  the 
light  of  our  present  knowledge  of  these  conditions. 

One  of  the  most  remarkable  examples  of  blood  disease  masquer- 
ading as  nervous  disease,  a  case  of  acute  leukemia  resulting  in  acute 
transverse  myelitis,  was  that  of  a  young  Russian  Jew,  aged  twenty- 
nine  years,  who  was  admitted  January  23, 1911.  His  complaint  was* 

1.  Inability  to  stand  or  walk. 

2.  Inability  to  void  urine  or  feces. 

3.  Pain  in  the  middle  of  the  back.  This  pain  was  not  severe, 
but  at  times  subject  to  exacerbations. 

4.  A  sensation  as  if  the  legs  and  feet  were  asleep,  and  occasionally 
as  if  the  legs  were  being  squeezed. 

These  symptoms  came  on  abruptly  ten  days  before  coming  to 
the  hospital.  During  the  first  week  of  this  time  he  was  able  to  get 
about,  so  that  in  reality  it  was  not  until  four  days  before  coming 
to  the  hospital  that  he  became  paraplegic. 

His  history  was  uninteresting,  save  in  one  particular,  and  that 
was,  that  he  recalled  on  close  questioning  that  seven  weeks  before 
the  beginning  of  his  ailment  he  had  what  he  called  sticking  pains 
in  the  left  side  of  the  abdomen  in  the  region  of  the  stomach.  These 
pains  continued  more  or  less  for  three  weeks.  They  were  not 
severe,  but  nevertheless  he  consulted  a  physician  who  prescribed 
for  him,  and  soon  after  that  the  pains  subsided.  He  denied  syphilitic 
infection,  and  aside  from  having  had  his  legs  frozen  when  a  boy, 
twelve  years  old,  he  did  not  recall  ever  having  been  ill.  He  had 
served  as  a  soldier  in  the  Russian  army  for  three  years  (from  twenty- 
one  to  twenty-four),  and  after  that  he  came  to  this  country  and 
began  work  as  a  picture  frame  gilder.  This  occupation  necessitated 
the  use  of  amyl  and  methyl  alcohol. 

The  first  subjective  symptoms  of  the  illness  which  he  had  when 
he  came  to  the  hospital  was  a  sharp,  cutting,  shooting  pain  in  the 
small  of  the  back  and  in  the  left  side.  Two  or  three  days  later 
his  legs  began  to  tingle  and  to  feel  as  if  they  were  asleep.    Almost 
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immediately  he  began  to  complain  of  weakness  of  the  legs,  and  this 
continued  to  increase  until  at  the  end  of  the  sixth  day  he  was 
unable  to  stand  or  walk.  From  this  time  onward  he  was  unable 
to  void  urine,  and  he  had  to  be  catheterized.  By  the  time  he  was 
brought  to  the  hospital  he  had  a  weak,  ineffectual  hacking  cough 
and  constant  dyspnea. 

Examination  showed  that  both  lower  extremities  were  flaccid 
and  totally  paralyzed.  The  knee-jerks  and  ankle-jerks  were  absent. 
The  plantar  reflexes,  the  abdominal  and  the  epigastric  reflexes, 
were  not  elicitable.  The  sensory  disturbances  showed  an  analgesia 
extending  to  the  umbilicus. 

The  upper  extremities  seemed  to  be  quite  normal.  The  pupils 
were  circular,  they  responded  to  light,  and  in  accommodation  and 
the  ophthalmoscopic  examination  showed  the  optic  nerves  to  be 
of  normal  appearance. 

The  respiration  was  short  and  diaphragmatic.  Examination  of 
the  chest  revealed  sonorous  and  sibilant  ronchi  over  both  lungs 
most  marked  in  the  upper  portion  of  the  right  lower  lobe.  On  per- 
cussion there  was  moderate  dulness  over  the  lower  half  of  the 
right  lower  lobe.  This  was  taken  to  indicate  a  bronchopneumonia. 
The  temperature  was  102°  F.  at  this  time;  the  next  day  it  was 
104°  F.;  the  following  day  106°  F. 

A  blood  examination  at  this  time  showed  a  marked  leukocytosis, 
and  the  differential  count  revealed  a  most  remarkable  ^'ariety 
of  young  cells  of  a  neutrophilic  type.  There  were  very  few  normal 
constituents. 

The  polymorphonuclear  leukocytes  of  normal  type  were  very 
few  in  number.  A  considerable  quantity  of  myelocytes  and  eosino- 
philes  were  to  be  seen.  A  few  nucleated  red  cells  were  found, 
the  cytoplasm  showing  evidences  of  polychromasia;  the  great  bulk 
of  cells  were  made  up  of  large,  diffusely  stained,  mononuclear  cells, 
apparently  types  of  myelocytes. 

The  next  day  the  blood  examination  showed  the  following: 
Hemoglobin,  70  i)er  cent.;  red  blood  cells,  3,77(i,000;  white  blood 
cells,  28,800.  Ditferential  count:  Neutrophiles,  50  per  cent. ;  eosino- 
philes,  16  per  cent.;  large  lymphocytes,  14  per  cent.;  basophiles, 
none;  small  lymphocytes,  10  per  cent.;    transitionals,  10  per  cent. 
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The  red  blood  cells  showed  a  profound  polychromatophilia, 
Aiier  rods,  anisocytosis,  a  few  with  nuclei. 

The  white  blood  cells  showed  various  myelocytes  and  an  eosino- 
philia,  and  many  irritation  forms. 

It  was  noted  at  this  time  that  the  spleen  could  not  be  palpated, 
nor  could  any  area  of  splenic  dulness  be  determined  on  percussion. 
The  patient  constantly  complained  of  pain  in  the  region  of  the 
spleen. 

The  next  day  it  was  noted  that  over  the  basis  of  both  lower  lobes 
posteriorly  the  percussion  note  was  somewhat  dull.  Anteriorlj' 
the  percussion  note  was  higher  pitched  over  the  right  and  over  the 
left  side.  The  respiratory  sounds  over  the  most  of  the  right  lung 
were  short  in  duration  and  feeble  in  character.  The  patient's 
cough  was  weak  and  ineffectual.  The  pulse  was  weak  and  rapid, 
at  times  irregular  and  intermittent. 

The  next  day  the  patient  died,  with  all  the  manifestations  of  a 
vagus  inadequacy  and  pulmonary  edema. 

Examination  of  the  cerebrospinal  fluid  showed  that  there  was  a 
great  excess  of  globulin,  no  cells,  a  negative  Wassermann  reaction, 
and  negative  Fehling.  The  urine  was  practically  of  normal  condi- 
tion.   The  Wassermann  serum  reaction  was  likewise  negative. 

It  was  quite  evident  from  the  findings  that,  irrespective  of  the 
objective  signs  found  in  the  patient,  what  the  disease  really  was 
could  only  be  explained  by  some  grave  disorder  of  the  blood 
primary  or  secondary  to  an  undetected  infection.  A  blood  culture 
gave  no  growth.  The  blood  condition  was  considered  a  serious  one 
upon  the  finding  of  various  myelocytes,  of  the  presence  of  very 
young  neutrophils,  which  were  the  closest  relatives  of  the  myelo- 
cyte of  the  same  granulation  that  we  had  ever  seen.  The  finding 
of  these  cells  only  reflects  upon  the  strenuous  call  of  the  organism 
to  replace  the  damaged  cells,  and  is  to  be  considered  as  the  early 
productive  phenomena  of  body  resistance.  The  gravity  of  the 
situation  from  a  hematological  point  of  view  were  not  the  myelo- 
cytes nor  the  young  neutrophiles,  but  the  secondary  changes  as 
shown  by  the  degenerated  red  cells.  Although  hematologically 
such  a  blood  picture  could  not  be  classed  among  myelogenous 
leukemias  nor  as  the  acute  variety  of  this  disease,  in  view  of  the 
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fact  that  the  large  number  of  young  neutrophiles  constituted  the 
chief  feature  of  the  blood  anomaly,  we  believe  it  is  not  unsafe  to 
classify  this  blood  as  a  new  hematological  entity,  and  for  the  want 
of  something  better,  would  designate  it  as  a  promyelocytic  leukemia 
containing  promyelocytes,  as  described  by  A.  Pappenheim  in  his 
work  on  human  blood  cells,  as  well  as  by  one  of  us  in  the  Folia 
Hematologica,  1909,  vol.  vii. 

It  must  not  be  forgotten  that  even  an  authority  such  as  Grawitz 
isunable  to  disentangle  theknotty  question  of  the  various  leukemias. 
He  is  forced  to  declare  that  the  opinions  concerning  the  morphology 
and  pathology  of  this  blood  picture  are  so  varied  and  so  rich  in 
exceptions  that  this  last  distinction  of  lawlessness  is  perhaps  the 
chief  diagnostic  feature  in  this  anomaly.  We,  therefore,  do  not 
hesitate  in  advancing  our  blood  formula  as  another  exception,  and 
we  deem  it  permissible  to  designate  the  leukemia  as  promyelocytic. 

As  emphasized  before,  there  is  no  separate  hematological  change 
to  be  encountered  among  diseases  of  the  nervous  system.  The 
deviations  from  the  normal  in  the  blood  in  these  diseases,  with  the 
exception  of  lead  palsies,  belong  to  the  hemopathology  of  secondary 
anemias. 

Secondary  anemia  is  the  outcome  of  prolonged  suffering,  and  its 
severity  is  consonant  with  the  degree  of  malnutrition.  Blood 
changes  that  may  be  directly  held  responsible  for  the  production 
of  nervous  disorder  are  extremely  rare  indeed.  Case  IV  which  we 
cite  in  this  communication  is  one  of  this  kind.  The  mechanism 
producing  the  transverse  myelitis  is  shown  by  the  pathological 
findings  in  the  cord.  It  is  more  or  less  of  a  speculation  to  explain 
the  etiology  of  the  blood  disorder.  It  is,  however,  not  unsafe  to 
regard  an  infection  as  responsible  for  its  production.  In  this  case, 
particularly,  the  grave  infection  overwhelmed  the  hematopoietic 
apparatus  which  hurried  to  defend  the  organism  by  putting  out  a 
large  force  of  young  phagocytes.  In  the  Xew  York  Medical  Journal, 
April  13,  1907,  it  was  pointed  out  by  one  of  us  that  the  most  potent 
leukocyte  from  the  phagocytic  point  of  view  is  the  young  represent- 
ative of  the  neutrophiles.  This  cell  is  capable  of  engulfing  nearly 
twice  as  many  staphylococci  as  any  other  cell.  Hence,  when  a 
large  number  of  these  cells  are  encountered  it  is  logical  to  con- 
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elude  that  their  presence  is  for  phagocytic  purposes;  in  other 
words,  an  infection  is  present.  Together  with  full-fledged  eosino- 
philic and  neutrophilic  myelocytes,  as  well  as  the  hyperleukocytosis, 
an  ordinary  infective  leukocytosis  is  out  of  the  question,  and  the 
condition  in  our  opinion  can  only  be  classed  among  the  leukemias, 
and  in  view  of  the  presence  of  the  young  elements  mentioned  the 
name  promyelocytic  leukemia  is  justifiable. 

The  significance  of  the  eosinophilia  in  the  case  of  mediastinal  and 
pituitary  tumor,  as  has  been  advanced  before,  is  of  statistical  value 
only.  The  origin  of  the  eosinophiles,  or  rather  the  forces  that  are 
responsible  for  their  formation,  are  still  questions  to  be  answered 
by  the  experimental  hematologists.  The  interesting  work  of  Opie 
on  this  subject  may  throw  some  light  upon  their  nativity  as  well 
as  upon  the  substance  from  a  chemical  point  of  view^,  necessary 
for  their  increase  in  the  peripheral  blood. 


DISCUSSION. 


Dr.  Henry  A.  Christian:  I  would  like  to  ask  whether  the  autops\' 
showed  pituitary  tumor  or  not?  I  ask  that  because  a  metastasis  of  a  tumor 
into  the  mediastinum  large  enough  to  cause  symptoms  suggesting  medias- 
tinal tumor  is  exceedingly  unusual,  and  because  of  the  fact  that  eosinophilia 
is  not  uncommonly  associated  mth  the  kind  of  tumors  that  occur  fre- 
quently in  the  mediastinum;  that  is,  the  tumors  of  the  Hodgkin's  or  l>Tn- 
phosarcoma  tj^pes.  Unless  there  were  definite  findings  of  pitmtary  tumor 
it  would  seem  that  the  blood  picture  and  mediastinal  tumor  would  more 
naturally  be  associated  as  having  a  common  cause  and  jDOSsibly  not  related 
in  any  way  to  the  nervous  symptoms.  The  blood  picture  in  that  case 
then  would  not  have  very  much  to  do  with  the  neurological  side  of  the 
case,  but  would  be  related  to  the  niediastinal  lesion. 

Dr.  E.  Libman:  I  have  in  the  last  two  years  made  some  observations 
to  indicate  that  lymphocytosis  occurs  more  frequently  in  disturbed  con- 
ditions of  the  ductless  glands  than  has  hitherto  been  believed.  Kocher  has, 
as  is  well  known,  drawn  attention  to  the  frequent  occurrence  of  lymphemia 
in  exophthalmic  goitre,  and  the  condition  is  sometimes  found  in  cases 
of  simple  goitre.  This  observation  is  not  sufficiently  used  to  help  in  the 
diagnosis  of  the  incompletely  developed  forms  of  the  disease. 


324  DISCUSSION 

In  patients  who  were  supposed  to  be  suffering  from  pure  neuroses  I 
have  found  a  certain  number  of  instances  of  Ij^mphemia.  I  beheve  that 
if  a  case  of  supposed  neurosis  is  found  to  have  lymphemia,  tliis  case  should 
no  longer  be  considered  a  purely  neurotic  case.  Such  cases  should  be 
studied  to  see  if  one  can  discover  the  cause  of  the  lymphemia  in  each 
instance. 

Dr.  F.  C.  Wood:  I  was  interested  in  Dr.  Collins'  statement  of  high 
eosinophilia,  but  the  case  can  hardly  be  considered  as  unusual,  for  I  have 
seen  a  number  of  tumor  patients  ^^^th  higher  counts,  and  recollect  one  in 
which  there  were  58  per  cent,  eosinophiles. 

Dr.  R.  C.  Cabot:  I  do  not  believe  that  Dr.  Collins  meant  to  put  it 
quite  so  stronglj^  as  he  did  about  the  relation  of  lead  to  the  changes  in  the 
blood.  Certainly  we  may  have  the  same  changes  in  the  blood  without  lead, 
and  we  have  lead  ■without  such  characteristic  changes  in  the  blood.  I  sup- 
pose we  all  believe  that  this  change  in  the  blood  is  a  valuable  aid  in  diag- 
nosis of  doubtful  cases  of  lead  poisoning,  but  we  could  not  say  that  it  was 
anything  comparable  at  all  to  the  presence  of  malarial  parasites  in  the  blood 
of  malaria.  Dr.  Collins  did  not  speak  about  an  autopsy  in  the  last  case. 
"Without  that  I  do  not  think  any  of  us  would  accept  it  as  leukemia  or  as  a 
new  disease.  The  type  of  blood  such  as  he  has  pictured  and  described  is 
one  of  the  variations  around  the  leukocytosis  and  around  the  normal  states, 
which  is  familiar  enough  in  a  variety  of  conditions,  but  does  not  deserve 
to  be  placed  as  a  new  disease  or  as  leukemia.  In  relation  to  Dr.  Libman's 
remarks  about  Ij'mphocytosis  I  feel  that  Dr.  Libman  did  not  make  it  much 
clearer  by  stating  that  when  it  is  connected  with  the  ductless  glands  he 
takes  it  out  of  the  functional  class.  We  see  this  lymphocj'tosis  in  a  variety' 
of  debiUtated  states  which  are  yet  to  be  classified. 

Dr.  Alfred  Stengel:  I  wish  to  add  mj-  confirmation  to  the  last 
remark  of  Dr.  Cabot.  My  own  observations  upon  Ij^mphocjiiosis  would 
not  inchne  me  to  attach  any  very  far-reaching  conclusions  to  this  condi- 
tion. It  occurs  under  such  a  variety  of  circumstances  that  I  cannot  see 
any  fundamental  significance  in  it.  Mj'  opinion  in  this  respect  is  entirely 
the  same  as  that  of  Dr.  James. 

Dr.  Louis  B.  Wilson:  I  wish  to  add  a  word  of  our  experience  in  h'm- 
phocytosis  and  hyperthyroidism.  The  Kochers  are  at  present  going  so  far 
as  to  diagnosticate  hyi)erthyroidism  by  h'mphocytosis.  We  have  made 
800  examinations,  and  we  find  no  evidence  for  basing  anj'  such  facts  as 
the  Kochers  are  drawing,  or  as  I  would  suppose  is  indicated  by  Dr.  CoUins' 
and  Dr.  Kaplan's  paper.  We  find  lymphoc\i:osis  in  a  great  many  cases  of 
syphilis  of  the  liver,  but  in  exophthalmos,  conversely,  it  is  absent. 
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Dr.  Abraham  Jacobi:  Most  modern  literature  on  the  subject  of 
degeneration  of  the  blood  in  lead  poisoning  confirms  what  Dr.  Cabot  has 
just  said.  The  point  is  important  that  a  great  many  cases  of  lead  poison- 
ing occur  in  which  the  blood  does  not  suffer  in  the  usual  way  at  all.  On 
the  other  hand,  the  same  blood  changes  are  quite  often  seen  in  rickets. 

Dr.  Kaplan:  In  reviewing  the  statements  made  concerning  the  patient 
wdth  lead  neuritis,  I  might  add  that  our  case  at  present  has  no  degenera- 
tions in  red  cells  as  a  result  of  the  treatment  which  he  had  received.  Three 
months  before  this,  however,  degenerations  were  quite  plentiful  in  his 
cells.  As  the  same  phenomenon  prevails  in  patients  who  are  cured  of  their 
malaria  with  the  absence  of  the  Plasmodium  in  the  blood,  an  analog}'  be- 
tween the  two,  in  my  opinion,  is  not  far  fetched.  Regarding  the  eosino- 
phiha  in  the  case  with  the  sarcoma  of  the  mediastinum,  this  blood  anomaly 
was  one  of  the  earliest  and  cardinal  signs  present  directing  our  attention 
toward  the  existence  of  a  tumor.  The  interdependence  of  the  pituitary 
function  with  ovarian  function  has  been  established  by  experiment.  The 
early  cessation  of  ovarian  activity  in  the  patient  and  the  eye  sjinptoms  that 
followed  made  us  think  of  a  similar  involvement  of  the  ductless  glands. 
As  the  postmortem  did  not  take  place  at  the  Institute,  what  was  found 
preciselj'  I  could  not  say. 

Regarding  the  so-called  case  of  promyelogenous  leukemia,  1  apologize 
for  calling  it  such.  I  am  very  well  aware  of  the  fact  that  the  postmortem 
decides  in  such  instances.  Having  studied  many  thousands  of  blood 
sUdes,  and  being  acquainted  with  the  morphology  of  the  normal  blood  con- 
stituents, as  well  as  the  majoritj^  of  deviations  from  the  normal,  I  would 
in  this  connection  add  that  the  neutrophiles  in  the  patient's  blood  were 
very  much  different  numerically,  and  especially  from  the  accepted  changes 
that  might  occur  in  the  various  infections;  they  were  the  closest  relatives 
of  the  myelocytes  I  have  encountered,  and  the  large  percentage  of  these 
suggested  to  me  such  an  appellation. 

The  subject  of  hjTJothjToidism  is  still  sub  judice.  We  only  know  that 
hj'perthyroidism  is  an  accompanying  feature  of  exophthalmic  goitre.  Such 
cardinal  signs  we  have  not  in  hj'pothyroidism.  The  successful  treatment 
of  these  diseases  of  internal  secretions  depends  upon  the  early  recognition 
of  this  deviation.  In  view  of  the  paucity  of  signs,  any  clew  that  we  find 
in  the  blood  is  a  welcome  addition  to  our  powers  of  detection.  In  the 
Neurological  Institute  a  mild  leukocj'to.sis  with  a  relative  lymphocytosis 
and  mild  eosinophilia  are  signs  accepted  for  hypothjToidism.  In  hj'po- 
thjToidism,  eosinophilia,  as  a  rule,  is  absent. 

Dr.  Joseph  Collins:  In  the  first  case,  even  though  there  was  no 
autopsy,  we  found  the  clinical  manifestations,  as  shown  by  the  ophthalmo- 
scope, to  be  in  the  pituitary,  and  I  think  the  clinical  diagnosis  in  such  cases 
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is  just  as  certain  as  the  pathological  diagnosis.  It  may  not  be  so  to  the 
pathologist,  but  I  am  content  mth  it  myself.  I  meant  to  be  just  as  emphatic 
about  the  lead  as  Dr.  Cabot  thought  I  did  not,  but  since  hearing  his  re- 
marks I  will  be  less  emphatic  until  I  can  corroborate  it,  which  I  expect  to 
do.  I  should  like  to  hear  his  opinion  as  to  the  origin  of  this  case  of  leu- 
kemia. I  do  not  maintain  that  it  was  myelogenous  leukemia,  but  I  should 
like  to  know  the  form  of  blood  disease  that  it  most  closely  approximated. 
Our  statement  was  that  it  verj-  likeh'  is  a  new  tj^pe  of  leukemia  for  which 
we  have  suggested  a  name. 


THE  CHANGES  IX  THE  CIRCULATIOX  IX  AORTIC 
IXSUFFICIEXCY. 


By  WILLIAM  G.  MacCALLUM,  M.D., 

NEW    YORK. 


(From  the  DepartmeDt  of  Pathology,  Columbia  Uriversity,  Xew  York.) 


In  the  case  of  lesions  of  the  aortic  valves,  which  cause  them  to 
be  insufficient,  there  occur  certain  well-known  symptoms  which 
are  perhaps  more  characteristic  than  those  following  any  other 
valvular  lesion,  and  have  been  very  minutely  studied.  Particularly 
striking  are  the  collapsing  pulse  and  the  diastolic  murmur  with  the 
hypertrophy  of  the  heart,  and  especially  of  the  left  ventricle,  which 
follows.  Ordinarily  these  things  have  been  explained  as  being  due  to 
the  regurgitation  into  the  left  ventricle  of  a  portion  of  the  blood 
thrown  out  at  each  systole,  and  this  explanation  has  generally  been 
regarded  as  satisfactory  until  recently,  when  H.  A.  Stewart,^  in  a 
study  of  this  condition,  brought  forward  the  problem  as  to  the  real 
cause  of  the  fall  of  pressure  therein  and  the  significance  of  the  posi- 
tion of  the  dicrotic  notch  in  the  pulse  curve. 

Of  course,  when  the  heart  has  become  h^'pertrophied,  different 
conditions  may  prevail,  and  so,  too,  when  other  lesions  of  the 
heart  or  of  the  arteries  exist,  the  simple  impairment  of  the  circu- 
lation resulting  from  the  lesion  of  the  aortic  valves  is  obscured. 
It  is  necessary,  therefore,  to  study  the  effects  of  aortic  insufficiency 
produced  in  a  normal  animal,  and  this  can  easily  be  done,  as  in 
the  work  of  Stewart,  by  tearing  a  segment  of  the  valve  with  the 
valvulotome  described  in  an  earlier  paper.^ 

1  Experimental    and    Clinical    Investigations   in    Aortic    Insufficiency,    Archives   of    Interna 
Medicine,  January,  1908. 

-  MacCallum,  Johns  Hopkins  Hospital  Bulletin,  1906,  Xo.  185. 
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Stewart  confirmed  the  statement  of  Mackenzie,  Broadbent,  and 
others  that  the  dicrotic  notch  holds  a  position  very  low  in  the 
descending  arm  of  the  pulse  wave,  when  there  is  aortic  insufficiency, 
whereas  it  is  normally  above  the  middle  of  this  slope.  Since  the 
dicrotic  notch  is  normally  found  to  be  synchronous  with  the  end  of 
the  systole,  and  since  the  dicrotic  notch  in  aortic  insufficiency 
occupies  a  position  approaching  the  trough  of  the  pulse  wave,  he 
concludes  that  the  collapse  occurs  for  the  most  part  during  the  latter 
part  of  the  systole.  There  can,  therefore,  be  no  regurgitation  during 
that  time,  and  the  collapse  must  be  due  to  widening  of  the  arteries 
and  ready  escape  of  the  blood.  A  similar  position  is  occupied  by  the 
dicrotic  notch  in  the  pulse  of  low  arterial  pressure.  If  the  pressure 
is  raised  by  compressing  the  aorta  or  by  giving  adrenalin,  or  if, 
from  the  existence  of  arteriosclerosis,  the  pressure  is  high,  the  dicrotic 
notch  even  in  aortic  insufficiency  assumes  a  higher  position  and  the 
pulse  is  no  longer  regarded  as  collapsing. 

Further,  since  the  diastolic  arterial  pressure  is  found  to  fall  on 
the  tearing  of  the  aortic  valve,  while  the  systolic  pressure  is  main- 
tained, he  argues  that  there  must  have  been  an  attendant  vaso- 
dilatation. Since  the  pulse  pressure  has  been  increased  because  of 
the  fall  in  diastolic  pressure,  it  can  only  have  resulted  from  periph- 
eral dilatation. 

Such  a  dilatation  of  the  peripheral  vessels  must  constitute  a  pro- 
tective adaptation  which  instantly  comes  into  play  upon  the  tearing 
of  the  valve,  and  must  be  brought  about  by  vasomotor  influences. 
Since  this  seemed  at  first  sight  hard  to  accept  in  place  of  the  time- 
honored  explanation  on  the  basis  of  regurgitation,  I  have  examined 
it  more  closely.  In  order  to  approach  these  conditions  I  have 
devised  an  arrangement  of  the  circulation,  which  I  find,  on  looking 
over  the  literature,  is  somewhat  like  that  used  by  ]\Iartin,^  Howell 
and  Donaldson,^  excepting  in  that  it  does  not  interfere  with  the 
nervous  connections  of  the  heart,  and  is,  on  the  whole,  more  manage- 
able. I  have  also  found  the  description  of  a  somewhat  similar  device 
by  Lohmainv''  in  a  recent  journal. 

It  is  as  follows,  the  aim  being  to  eliminate  as  far  as  possible  the 

'  Philos.  Trans.,  KSS3.  p.  003.  =  Ibid.,  Trans,  of  Royal  Society,  Part  i,  1SS4. 

3  Pflugers.\rchiv,  1908,  p.  118. 
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influence  of  the  vasomotors  and  to  determine  directly  the  output  of 
the  aorta  in  relation  to  that  of  the  ventricle.  In  devising  a  method 
which  will  give  us  the  output  of  the  heart  under  controlled  condi- 
tions of  peripheral  pressure,  we  must  begin,  I  suppose,  with  the  idea 
that  such  results  may  not  correspond  absolutely  with  those  in  the 
normal  intact  animal,  but  that  when  carefully  measured  before  and 
after  the  insufficiency  is  produced,  they  will  give  us  a  clear  idea  of 
the  changes  which  depend  upon  the  insufficiency.  This  is  all  that 
one  can  claim  for  the  results  which  follow,  although,  as  a  matter  of 
fact,  it  seems  perfectly  easy  to  reproduce  under  such  conditions  a 
state  of  the  circulation  almost  indistinguishable  from  that  of  the 
normal  animal. 

The  method  used  will  be  made  clear  by  the  accompanying  diagram 
(Fig.  1).  In  order  to  eliminate  the  effect  upon  the  heart  of  a  periph- 
eral resistance  such  as  is  offered  by  the  systemic  arteries,  liable 
to  constant  change  and  difficult  to  measure  and  change  at  will, 
the  aorta  is  cut  through  at  the  arch  and  connected  with  a  cannula 
and  a  long  rubber  tube  with  a  curved  glass  outlet  of  the  same  caliber. 
This  outlet  can  be  set  at  any  height  upon  the  graduated  vertical 
rods.  A  cistern  supported  at  the  same  height,  and  movable  with 
the  outflow  nozzle,  contains  defibrinated  blood  usually  mixed  with 
Ringer's  solution,  which,  after  passing  through  a  coil  immersed  in 
warm  water,  runs  through  a  second  cannula  into  the  distal  portion 
of  the  aorta.  Naturally,  the  first  blood  which  escapes  will  clot  and 
is  not  emptied  into  the  cistern  until  it  has  been  defibrinated;  but 
after  a  short  time  all  the  blood  in  use  has  become  defibrinated  and 
the  outflow  nozzle  may  be  turned  so  as  to  empty  directly  into  the 
cistern.  Then  the  circulation  will  go  on  indefinitely,  differing  from 
the  normal  in  that  it  drops  through  the  open  air  at  one  point  and 
there  may  be  caught  and  measured,  and  in  that  the  variable  periph- 
eral arterial  pressure  is  replaced  by  an  outflow  level  which  may  be 
precisely  controlled  by  merely  moving  the  supporting  clamp  up  and 
down  on  the  graduated  standard.  Any  necessary  manometers  may 
be  attached  laterally  to  the  rubber  tube  which  represents  the  aorta. 
A  plethysmograph  constructed  after  the  manner  of  Henderson's, 
but  made  in  a  more  suitable  shape,  and  of  glass  so  that  the  heart 
can  be  seen,  is  put  upon  the  heart  and  connected  with  a  tambour 
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whose  movements  have  been  cahbrated.  This  plethysmograph  is 
put  into  exactly  that  position  in  which  it  allows  the  heart  to  lie 
naturally  and  then  fixed  there  with  a  clamped  support.  Its  lower 
surface  is  made  nearly  flat  so  as  not  to  dislodge  the  heart  nor  press 
upon  the  great  veins. ^  The  outflowing  blood  is  caught  in  a  grad- 
uated glass  cylinder,  and  as  the  level  of  the  blood  rises  in  the  cylinder 
each  10  c.c.  is  recorded  by  an  electric  signal,  writing  on  the  same 
drum  as  the  manometers  and  plethysmograph.  All  of  these  pens 
are  exactly  superposed. 

It  is  clear,  of  course,  that  a  constant  error  is  involved  in  estimating 
the  total  output,  because,  although  the  subclavian  arteries  can  be 
ligated,  the  carotids  must  be  left  open.  Of  course,  one  might  arrange 
a  separate  circulation  for  the  head,  but  the  error  is  constant  enough 
to  make  little  difterence  in  the  results  obtained.  It  involves  a 
constant  difference  between  the  estimated  value  of  the  plethysmo- 
graphic  excursion  and  the  measured  output  per  beat.  Part  of  this 
may  be  residual  blood,  but  part  is  blood  escaping  into  the  carotid. 

The  table,  the  height  of  which  can,  of  course,  be  raised  or  lowered 
by  a  screw,  is  adjusted  so  that  the  heart  is  on  a  level  with  the 
zero  of  the  graduated  uprights  which  run  nearly  to  the  ceiling  of  the 
room.  Pressure  is  then  estimated  in  centimeters  of  blood,  although 
it  is,  of  course,  easy  to  read  it  off  in  millimeters  of  mercury  from  the 
curves.    A  Jaquet  chronograph  accompanies  the  manometers. 

In  introducing  the  cannulas  into  the  aorta  it  has  been  found  advis- 
able to  open  the  subclavian  artery  and  allow  free  bleeding  while  the 
aorta  is  clamped  in  order  to  relieve  the  strain  upon  the  heart,  ^^^len 
the  animal  is  thus  arranged,  the  pressure  against  which  the  heart 
expels  blood  into  the  aorta  is  determined  by  the  position  of  the  out- 
flow tube.  The  pressure  of  the  blood  entering  the  distal  portion  of 
the  aorta,  and  consequently  the  amount  of  blood  finally  supplied  to 
the  heart,  depends  u])on  the  height  at  which  the  cistern  is  placed. 
If  the  cistern  is  maintained  at  a  constant  height  and  the  outflow 


1  The  tambour  of  the  plethysmograph  may  be  calibrated,  of  course,  by  attaching  it  to  a  flask 
into  which  a  burette  allows  fluid  to  drop  1  c.c.  at  a  time,  but  it  is  much  more  readily  and  exactly 
done  with  a  syringe.  One  c.c.  or  5  c.c.  of  water  is  expelled  from  the  syringe  into  a  graduate  and 
the  ring  on  the  piston  rod  then  screwed  down  tight  on  the  top  of  the  syringe.  After  this  the 
excursion  of  the  piston  is  1  c.c.  or  5  c.c,  as  arranged,  and  it  is  quite  easy  to  communicate  this  to 
the  tambour.    It  can  be  done  rapidly,  and  produces  a  curve  like  that  obtained  from  the  heart. 
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tube  moved  up  and  down,  it  is  found  that  the  actual  output  of  the 
heart  through  the  aorta  is  changed  but  Uttle  by  the  alterations  in 
pressure,  as  pointed  out  by  Howell  and  Donaldson.  It  seems,  how- 
ever, that  when  the  cistern  stands  far  above  the  outflow  tube,  a 
certain  amount  of  blood  must  run  through  the  animal  to  the  out- 
flow by  the  force  of  gravity. 

Ordinarily  the  elevation  of  pressure  in  the  intact  animal  is  pro- 
duced by  narrowing  the  arterioles,  which  would  undoubtedly  tend 
to  affect  the  amount  of  blood  entering  the  veins;  but  apparently 
this  is  exactly  compensated  by  the  increased  force  and  consequent 
rapidity  with  which  the  heart  sends  the  blood  through  the  narrow 
channels  and  the  circulation  proceeds  as  before.  So,  too,  it  is  found 
that  if  the  cistern  and  outflow  tube  are  kept  at  the  same  level,  the 
outflow  and  inflow  are  about  constant,  and  thus  probably  resemble 
more  closely  the  conditions  in  the  intact  animal  than  when  the  inflow 
is  kept  constant  and  the  level  of  outflow  changed.  Nevertheless, 
both  conditions  were  studied  in  many  curves. 

^Yhen  the  level  of  the  cistern  and  of  the  outflow  were  the  same,  the 
elevation  of  these  increased  the  rate  of  the  circulation.  The  amount 
of  blood  thrown  out  of  the  aorta  per  beat  increases  with  the  eleva- 
tion; consequently  the  amount  of  blood  handled  by  the  ventricle 
increases,  the  ventricle  dilates,  and  its  excursion  increases.  It  not 
only  relaxes  to  a  greater  degree,  but  it  contracts  and  empties  itself 
completely.  Thus  the  plethysmographic  curve  not  only  shows  an 
increased  excursion,  with  heightened  pressure  of  this  sort,  but 
occupies  a  position  farther  below  the  base  line.  This  is  the  usual 
criterion  of  the  tone  of  the  ventricle,  but  if  we  disregard  the  condi- 
tions of  malnutrition  of  the  myocardium,  of  which  we  shall  speak 
later,  it  seems  that  such  accommodative  dilatation,  associated  as  it 
is  with  an  improved  excursion  and  the  easy  performance  of  increased 
work,  should  hardly  be  referred  to  as  a  diminution  of  tone.  This, 
however,  is  a  question  of  definition,  and  we  hope  to  say  more  at 
another  time  of  the  question  of  tone.  In  practice,  the  plethysmo- 
graph  was  opened  at  each  change  of  pressure  so  that  its  excursions, 
when  again  closed,  were  executed  directly  about  the  base  line.  In 
this  way  calibration  is  less  complicated  and  the  disturbing  ele- 
ment of  the  compression  of  the  air  in  the  plethysmograph  was 
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eliminated.  AMien  this  was  not  done,  however,  it  was  found  that 
at  a  pressure  of  150  to  200  cm.  of  blood,  the  heart  would  make  very 
great  excursions  at  a  level  far  below  the  base  line,  ejecting  blood 
very  rapidly,  while  at  low  pressures  the  heart  became  very  small  and 
made  small  excursions  at  a  level  far  above  the  base  line  with  rela- 
tively slight  output  of  blood.  This  seems  to  be  chiefly  dependent 
upon  the  amount  of  blood  handled,  for  when  the  cistern  was  kept 
at  a  constant  level,  the  excursions  varied  far  less. 

The  character  of  the  normal  pulse  may  be  studied  in  the  curve  of 
the  Hiirthle  manometer  taken  from  the  aorta  laterally.  It  might 
seem  that  the  substitution  of  gravity  for  the  resistance  oft'ered  by 
friction  in  the  arterioles  might  produce  fallacies  in  the  interpre- 
tation of  the  pulse  curve,  but  after  all,  the  elasticity  of  the  arteries, 
represented  here  by  that  of  the  rubber  tube,  is  the  only  force 
which  forms  the  pulse  aside  from  the  peripheral  resistance  and  the 
impulse  from  the  heart.  As  a  matter  of  fact,  experiments  were  made 
to  test  this  both  in  the  normal  intact  animal  and  in  those  in  which 
aortic  insufficiency  had  already  been  produced,  and  it  was  found 
that  the  pulse  curve,  after  the  cutting  of  the  aorta  and  the  estab- 
lishment of  the  new  arrangement,  was  indistinguishable  from  that 
of  the  intact  animal  of  five  minutes  before,  as  may  be  seen  in  the 
accompanying  curves. 

It  might  be  thought  that  in  the  intact  arterial  tree  it  would  be 
easy  for  the  elastic  contraction  of  the  artery  to  continuously  propel 
blood  along  into  the  veins,  whereas  in  the  upright  rubber  tube,  the 
expulsion  must  depend  upon  the  impulse  of  the  heart  alone ;  but  a 
moment's  reflection  will  show  that  with  the  cessation  of  the  systolic 
impulse  and  the  escape  of  blood  over  the  level  of  the  outflow,  the 
level  of  the  blood  is  still  exactly  there,  and  if  the  elastic  tube  is 
overdistended  its  recoil  will  drive  more  blood  over,  precisely  as 
in  the  case  of  the  arterial  tree  with  its  capillaries. 

The  pulse  curve  shows  the  dicrotic  notch  and  wave  precisely  as 
in  the  intact  animal.  The  position  of  this  notch  changes  with 
changes  in  the  level  of  the  outflow,  being  low  on  the  slope  when  the 
outflow  is  low,  and  rising  toward  the  summit  of  the  primary  wave 
as  the  outflow  tube  and  consequently  the  pressure  and  tension  of 
the  wall  are  elevated. 
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It  is  difficult  for  me  to  believe  that  the  form  of  the  pulse  wave  can 
be  directly  dependent  upon  the  rapid  escape  of  the  blood  from  the 
arteries.  If  the  tube  into  which  the  heart  ejects  blood  is  elastic, 
and  of  any  considerable  length,  even  if  it  be  widely  open  at  its  end, 
it  will  require  an  appreciable  time  for  the  blood  to  pass  along  and 
escape,  and  it  seems  probable  that  even  in  such  a  case  the  pulse 
wave  will  reach  the  end  of  the  tube  before  the  actual  mass  of  fluid, 
the  injection  of  which  produced  that  pulse  wave,  does  so  and  escapes. 

Even  if  the  elastic  tube  be  of  uniform  caliber  throughout,  I  do 
not  believe  that  the  form  of  the  systolic  pulse  wave  could  be  affected 
by  the  actual  escape  of  the  fluid,  for  it  is  certainly  formed  before 
that,  if  the  tube  is  of  any  considerable  length.  To  attain  such  a 
condition  the  aorta  would  require  to  be  like  a  very  short,  very 
widely  open  straight  tube  with  rigid  walls.  Far  less,  then,  does 
it  seem  possible  that  the  arterial  tree  as  it  exists  could  afiord 
such  conditions  even  with  the  maximal  conceivable  dilatation  of  the 
arterioles. 

On  the  other  hand,  although  it  cannot  be  conceded  that  the 
systolic  quantum  of  blood  could  get  out  of  the  way  rapidly  enough 
to  produce  a  change  in  the  form  of  that  systolic  wave  (since  the 
wave  is  an  expression  of  pressure  and  not  of  the  movement  of 
fluid),  it  is  obvious  that  its  rapid  removal  will  leave  the  vessel  partly 
empty  with  relaxed  walls  when  the  time  arrives  for  the  next  systolic 
impact;  and  it  is  this  relaxed  condition  of  the  wall,  I  think,  which 
causes  the  peculiar  form  of  the  pulse  in  aortic  insufficiency. 

Stewart  has  explained,  on  the  basis  of  the  work  of  Haycraft, 
Lewis,  Roy,  and  others,  how  the  collapsing  character  of  the  pulse 
is  dependent  upon  a  low  diastolic  pressure,  high  systolic  pressure 
and  therefore  high  pulse  pressure  not  being  necessary.  I  may  quote 
a  paragraph:  "From  the  figures  given  by  Roy  of  the  extensibility 
of  the  arterial  w^alls  at  different  pressures,  two  pulse  curves  are 
drawn  (Fig.  35).  In  both  instances  the  excess  of  systolic  over 
diastolic  pressure  is  the  same,  viz.,  GO  mm.  Hg,  but  they  differ 
in  that  in  one  the  diastolic  pressure  is  below  normal,  viz.,  50  mm. 
Hg,  while  in  the  other  it  is  somewhat  above  normal,  viz.,  SO  mm. 
Hg.  In  the  lower  curve  the  amplitude  is  double  that  in  the  upper, 
the  angle  between  the  upstroke  and  downstroke  is  more  acute,  and 
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the  dicrotic  notch  relatively  lower.  In  the  upper  curve  upstroke 
and  downstroke  are  oblique  and  the  angle  between  them  is  widened. 
In  the  curve  taken  at  the  low  pressure  there  is  more  movement  of 
the  arterial  wall  for  the  same  change  of  pressure.  The  one  would  be 
classified  as  a  'collapsing'  pulse,  the  other  as  'sustained'  (Fig.  35)." 


50 


Fig.  35. — Diagrammatic  representation  of  two  pulse  curves  indicating  the  same  pulse  press- 
ure, but  at  different  diastolic  pressures.  The  horizontal  lines  indicate  the  extensibility  of  the 
artery  at  given  pressures,     (.\fter  Lewis.) 

It  seems  that  with  low  pressure  the  amplitude  of  the  pulse  is 
increased  chiefly  by  the  facile  yielding  of  the  lax  wall  of  the  incom- 
pletely distended  artery,  so  that  the  relative  position  of  the  dicrotic 
notch  is  due  to  the  increased  excursion  of  the  vessel  wall  above  that 
point  in  the  curve  at  which  the  end  of  the  systole  is  indicated  by 
the  dicrotic  notch. 

It  can  be  readily  shown  that  the  actual  amount  of  blood  which 
escapes  when  the  heart  is  working  at  a  low  pressure  is  less  than  that 
when  the  heart  pumps  against  a  high  pressure,  because  the  amount 
supplied  to  the  heart  is  less.  In  other  words,  the  rate  of  the  cir- 
culation becomes  greater  at  the  higher  pressure^at  least  up  to  a 
certain  optimum — but  this  seems  to  have  nothing  to  do  with  the 
character  of  the  pulse  except  in  that  at  the  high  pressure  the  walls 
of  the  artery  are  under  high  tension,  while  at  a  low  pressure  they  are 
lax.  At  high  tension  the  systolic  pressure  would  not  be  able  to 
expand  the  vessel  so  far  by  its  sudden  impulse  before  the  closure  of 
the  valves,  and  therefore  the  dicrotic  notch  would  appear  after  only 
a  slight  systolic  fling;  whereas  if  the  pressure  during  diastole  is  low 
and  the  walls  of  the  vessel  lax,  the  same  systolic  impulse  would 
produce  a  considerable  fling  before  the  dicrotic  notch,  which  would 
therefore  stand  relatively  low  on  the  downward  slope.     Measured 


Curve  I.— March  30.      Dog.  weight  9  kg. 


The  curve  sho-ws  the  changes  in  the  poaii 
inflow  of  blood.      The  excursion  of  the 


Totic  notch  upon  the  Hilrthle  tracing  and  the  distention  of  the  heart  with 
sen  to  be  greater  at  the  highest  pressure. 


increasing 


Curve  II.— March  7. 


Dog.  weight  7.2  kg.      Plethysmographic  and  other  trad  j 
eicursion  is  increased,  and  the  increased  pulse  pressur.  I 


B  ith  intact  aorta,  and  after  the  tearing  of  the  aortic  valve.      The  plethysmographic 
cally  shown  in  the  curve  from  the  HUrthle  manometer. 
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from  the  trough  of  the  wa\-e  the  dicrotic  notch  might  stand  equally 
high  in  a  collapsing  and  a  non-collapsing  pulse,  but  in  the  collapsing 
the  excessive  excursion  above  this  would  make  the  dicrotic  notch 
relatively  low.    This  is  especially  strikingly  seen  in  the  tremendous 


Curve  III.— March  30.     Dog,  weight  9  kg.      Characteristic    change  in  all   curves  on   tearing 

of  the  aortic  valve. 

collapsing  pulse  which  occurs  when  the  heart  is  dying  from  inade- 
quate coronary  circulation.  The  slow  but  violent  systoles  throw 
a  quantity  of  blood  into  the  relaxed,  almost  empty  artery,  and  a 
great  fling  results  before  the  dicrotic  notch. 
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This  gives  a  ready  explanation  of  the  change  in  the  character  of 
the  pulse  when  the  aorta  is  compressed  or  adrenalin  given.  These 
measures  increase  the  tension  of  the  arterial  wall  by  preventing  the 
outflow,  and  it  is  this  increased  tension  which  changes  the  form 
of  the  pulse.  In  the  case  of  arteriosclerosis,  in  which  aortic  insuffi- 
ciency is  said  not  to  produce  a  typical  collapsing  pulse,  it  seems 
more  probable  that  the  rigidity  of  the  artery  wall  prevents  its  being 
distended  by  the  systolic  impulse  even  more  effectively  than  a 
heightened  tension  could.  As  a  matter  of  fact,  while  in  the  pulse 
curve  of  aortic  insufficiency  produced  by  tearing  the  valve  the 
dicrotic  notch  may  be  quite  high  on  the  downstroke  of  the  curve  if 
the  pressure  is  maintained  at  a  fairly  high  level,  it  is  often  very 
indistinct,  and  one  receives  the  impression  that  the  imperfection  of 
the  valves  prevents  its  proper  formation. 

In  the  arrangement  of  the  circulation  described,  the  position  of 
the  outflow  tube  determines  in  a  way  the  pressure.  As  long  as  the 
tube  is  full  to  the  outflow  level,  that  level  represents  the  diastolic 
pressure.  There  is  no  reason  why  that  level  should  be  maintained. 
It  is  merely  suggested  to  the  heart  by  the  fact  that  each  output  of 
blood  is  heaped  upon  the  last  until  the  outflow  level  is  reached. 
If  the  valves  are  intact,  the  heart  responds  and  maintains  the  level, 
but  if  its  nutrition  suffers,  it  dilates  and  the  blood  level  falls  rapidly 
in  the  tube.  If  the  aortic  valves  are  torn,  the  level  is  maintained, 
but  by  more  active  work  on  the  part  of  the  heart.  The  systolic 
pressure  rises  above  this,  dilating  the  tube  as  shown  by  the  summit 
of  the  pulse  wave  which  passes  along  to  the  outflow. 

If,  in  the  animal  with  artificial  aorta,  the  outflow  tube  be  set  at 
any  level  and  aortic  insufficiency  be  produced,  the  pulse  pressure 
instantly  becomes  greatly  increased.  There  is  nothing  to  represent 
the  supposed  accommodative  widening  of  the  peripheral  vessels  here, 
and  the  outflow  from  the  end  of  the  tube  per  beat  is  practically 
always  just  what  it  was  before,  but  still  there  is  greatly  increased 
pulse  pressure  both  from  systolic  elevation  and  diastolic  fall.  The 
only  possible  explanation  of  this  is  the  existence  of  regurgitation. 
This  relaxes  the  tension  of  the  wall  of  the  vessel,  which  then  receives 
with  the  next  systole  the  regurgitated  blood  together  with  the 
normal  output.    Since  the  amount  of  the  regurgitated  blood  again 


cutting  of  aortic  valve. 
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Curve  IV.— March  14.     Curves  at  outflow  and  inflow  pressures  of  80,  120,  70,  and  40  cm.,  before  and  aft«r  cutting  of  aortic  valve. 


r,; 


Curve  V.— April  24.      Dog,  weight  9.4  kg.      Curves  at  pressure 


20  cm.  of  blood,  before  and  after  cutting  of  aortic  valve. 
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sinks  back,  the  actual  outflow  is  the  normal;  but  the  impact  of  the 
whole  mass  thrown  out  by  the  heart  on  the  relaxed  arterial  wall 
gives  the  collapsing  character  of  the  pulse  wave,  and  the  fall  in  the 
diastolic  pressure  must  be  due  not  to  a  peripheral  escape,  but  to  an 
escape  into  the  heart. 

If  the  level  of  the  outflow  tube  is  high  and  a  high  systolic  tension 
thus  allowed,  the  systole  will  take  place  into  a  tube  already  tense — 
no  great  fling  or  sudden  distention  will  be  produced  before  the  end 
of  systole,  and  the  dicrotic  notch  will,  therefore,  be  at  the  bottom 


Curve  VI. — April  17.  Plethysmographic  and  Hiirthle  curves  in  aortic  insufficiency  in  tlie 
curve  which  has  become  hyperdiorotic.  It  was  in  this  curve  that  auscultation  showed  the 
part  of  the  curve  occupied  by  the  murmur. 


of  only  a  relatively  small  part  of  the  downward  slope.  If  the  out- 
flow tube  be  at  a  low  level,  less  blood  will  reach  the  heart  from  the 
low  cistern,  less  effort  will  be  made  to  handle  it,  less  will  be  thrown 
into  the  vessels  whose  size  and  elasticity  is  constant,  and  the  lax 
wall  will  be  given  a  fling  which  leaves  the  dicrotic  notch  low. 

Another  possible  explanation  of  the  position  of  the  dicrotic 
wave  lies  in  the  fact  that  when  the  valves  are  torn  they  can  hardly 
give  rise  to  such  a  sharp  wave  or  notch,  and  that  it  may  well  be  that 
the  recoil  is  from  the  wall  of  the  ventricle  rather  than  from  the  valve. 
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Indeed,  in  many  of  the  curves  of  extreme  insufficiency  it  is  difficult 
to  discern  anything  of  the  dicrotic  wave  at  all.  This  is  especially 
suggested  by  the  auscultation  of  the  murmur,  for  although,  of 
course,  any  such  method  must  be  inexact,  one  is  much  impressed 
by  watching  the  formation  of  the  curve  in  a  slowly  beating  heart 
wnth  low  dicrotic  notch  or  hyperdicrotism  following  aortic  insuffi- 
ciency with  the  finger  and  the  stethoscope  on  the  heart.  The  mur- 
mur starts  precisely  with  the  end  of  the  systolic  heave  and  persists 
through  the  downward  slope  to  the  trough  or  notch,  where  it  stops. 
The  hyperdicrotic  wave  is  executed  in  silence,  and  then  begins 
sharply  the  new  systole  (curve). 

On  the  whole,  it  seems  that  the  position  of  the  dicrotic  notch  is 
chiefly  a  question  of  the  tension  of  the  vessel  wall.  Similarly  the 
collapsing  quality  of  the  pulse  must  be  a  question  of  the  incomplete 
filling  of  the  aorta  just  prior  to  systole  and  the  consequent  fling  of 
its  lax  wall  by  the  injection  of  the  systolic  quantum. 

I  can  readily  understand  that  long  continuance  of  this  condition 
might  widen  the  arteries  and  thus  possibly  account  for  the  capillary 
pulse  which  would  be  the  more  easily  brought  about  by  the  impul- 
sion of  an  excessive  quantity  of  blood  into  the  aorta,  even  though 
that  blood  never  reached  the  periphery.  Indeed,  it  is  not  hard  to 
believe  that  with  hypertrophy  of  the  ventricle  the  blood  might  be 
sent  more  rapidly  through  to  the  veins.  But  all  of  these  things  are 
the  filial  effects  of  the  changes  resulting  from  aortic  insufficiency  and 
not  their  causes. 

With  the  aid  of  the  rearrangement  of  the  circulation  with  artifi- 
cial aorta,  it  is  possible  to  arrive  at  some  mathematical  conclusions 
as  to  the  exact  nature  of  the  mechanism  of  the  blood  flow  in  aortic 
insufficiency,  for  it  is  easy  to  estimate  the  output  from  the  aorta  at 
each  beat  of  the  heart  and  at  the  same  time  to  measure  the  output 
from  the  ventricle  as  calculated  from  the  calibration  of  the  plethys- 
mographic  tracing.  When  the  valves  are  intact,  these  two  figures 
are  not  far  apart.  A  constant  error  lies  in  the  escape  of  blood  into 
the  carotids,  and  nothing  more  than  a  comparison  of  the  relations 
before  and  after  insufficiency  is  attempted.  When  the  valve  is 
torn,  it  is  found  that  the  systolic  pressure  as  shown  by  the  manom- 
eters is  maintained.    The  diastolic  pressure  sinks,  the  output  per 
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beat,  or  at  least  per  minute  (for  the -rate  may  change  and  become 
slower),  is  about  the  same,  the  plethysmographic  curve  maintains 


Curve  VII. — April  6.     Dog,  weight  6.3  kg.      Curve  shows  the  accentuation  and  elevation  on 
the  slope,  of  the  dicrotic  notch  on  compression  of  the  aorta. 

its  level  or  stands  a  little  higher^ts  excursions  are  greatly  increased 
in  amplitude.     These  things  are  true  of  the  artificial  aorta,  and  I 
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find  them  true  also  of  the  animal  with  intact  aorta,  although  Dr. 
Stewart  finds  no  marked  increase  in  the  plethysmographic  excur- 
sion. In  a  few  experiments  made  to  determine  this  point  I  have 
found  an  increased  plethysmographic  excursion  exactly  as  in  the 
cases  with  aorta  cut. 

It  must  be  borne  in  mind,  however,  that  if  there  be  regurgita- 
tion into  the  ventricle,  the  amount  of  blood  actually  circulating 
round  to  the  heart  will  tend  to  be  less  than  normal,  while  the  volume 
of  the  left  ventricle  will  be  increased  by  the  reception  of  the  regur- 
gitant blood.  The  volume  of  the  right  ventricle  will,  however, 
be  correspondingly  decreased  on  account  of  the  smaller  amount  of 
blood  it  receives.  Such  a  combination  might  conceivably  proceed 
without,  on  the  whole,  any  enlargement  of  the  heart,  and  in  that 
way  account  for  the  high  level  of  the  plethysmographic  curve. 

Before  the  insufficiency,  the  amount  expelled  per  beat  from  the 
aorta  nearly  equals  that  put  out  by  the  ventricle,  but  immediately 
upon  tearing  the  valve  there  arises  a  great  discrepancy.  The  excur- 
sion of  the  cardiac  plethysmograph  becomes  much  greater,  showing 
a  much  greater  output,  while  the  aortic  delivery  remains  practically 
unchanged.  Undoubtedly,  therefore,  at  each  beat  a  considerable 
quantity  of  blood  is  thrown  out  of  the  heart  into  the  aorta  which 
never  reaches  the  outflow  orifice.  It  must  go  back  into  the  heart 
and  be  thrown  out  again  in  the  same  futile  way  at  the  next  systole. 
Even  at  such  low  pressures  as  30  mm.  Hg,  this  "residual"  blood 
may  be  three  times  as  much  after  the  lesion  as  it  was  in  the  normal 
heart  at  pressures  of  60  or  even  100  mm.  Pig. 

There  is  thus  a  considerable  regurgitation,  and  when  a  regurgi- 
tation of  1  c.c.  to  2  c.c,  is  spoken  of  in  a  dog  it  is  by  no  means 
insignificant,  for  repeated  studies  of  the  output  per  beat  at  normal 
pressures  in  dogs  show  that  quantities  such  as  10  c.c.  to  12  c.c. 
per  beat  are  far  too  great,  and  the  dog's  heart  actually  puts  out 
quantities  nearer  2  c.c.  per  beat  when  the  dog  weighs  7  kg.  to  8  kg. 

The  estimation  of  the  work  of  the  heart  at  any  given  level  of 
aortic  pressure,  as  the  product  of  the  plethysmographic  excursion 
and  the  rate,  shows  us  that  there  is  a  sudden  great  increase  when 
the  aortic  vaKe  is  cut.  Thus,  in  one  experiment  in  which  the 
pressure  in  the  aorta  was  120  cm.  of  blood,  the  work  of  the  ven- 
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tricle  per  minute  was  represented  by  348.4  c.c.  of  blood  as  compared 
with  220.9  c.c.  before  the  valve  was  torn,  although  the  actual  out- 


CcRVE  VIII. — February  7.  The  curve  shows  the  appearance  of  a  collapsing  pulse  produced 
by  allowing  regurgitation  from  the  artificial  aorta  by  tapping  it  with  a  "T"  tube  as  described 
in  the  text.  It  is  observed  that  the  output  is  decreased  during  this  regurgitation.  Other 
particulars  are  mentioned  in  the  text. 


put  from  the  aorta  during  this  time  was  only  228  as  compared  with 
203  while  the  heart  was  intact.  This  difference  is  evidently  to  be 
accounted  for  entirely  by  the  regurgitation  of  the  blood,  and  the 
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hypertrophy  of  the  ventricle  is,  in  the  same  way,  easily  accounted 
for  as  the  result  of  the  excessive  amount  of  useless  work  put  upon 
the  ventricle  by  the  imperfection  of  that  mechanism  which  normally 
secures  and  renders  permanent  the  effect  of  each  contraction. 

Positive  efforts  to  make  clear  the  nature  of  the  collapsing  pulse 
may  easily  be  made  with  this  modified  arrangement  of  the  circu- 
lation. It  seemed  possible  that  the  mere  excess  of  blood,  from  what- 
ever source,  which  the  ventricle  was  called  upon  to  handle,  might 
stimulate  its  walls  to  more  violent  contractions  and  thus  heighten 
the  pulse  pressure.  To  test  this,  blood  was  led  from  another  cistern 
at  a  rather  higher  pressure  into  the  left  ventricle  through  a  glass 
tube,  which  was  introduced  in  one  instance  through  the  subclavian 
artery  and  between  the  aortic  valves  in  a  heart  in  which  no  valve 
had  been  torn,  and  in  another  experiment  on  a  normal  dog  the 
extra  blood  was  brought  into  the  ventricle  through  the  same  sort  of 
tube  which  was  introduced  through  the  auricular  appendix  and  the 
mitral  orifice  into  the  ventricle.  In  both  cases  the  valves  closed 
snugly  about  this  tube,  and  there  was  no  leakage.  In  both  experi- 
ments the  result  was  merely  a  slight  elevation  of  pressure  and  a 
considerable  increase  in  the  aortic  output  (largely  due,  no  doubt, 
to  gravity).  Nothing  of  the  collapsing  character  appeared  in  the 
pulse. 

On  the  other  hand,  when  the  tube  passing  into  the  left  ventricle 
was  led,  not  from  a  separate  blood  reservoir  at  a  high  level,  but  from 
any  point  along  the  side  of  the  artificial  aorta,  which  was  tapped  with 
the  aid  of  a  "T"  tube,  the  pulse  instantly  assumed  the  collapsing 
character  when  the  artificial  regurgitation  was  allowed,  and  as 
suddenly  stopped  and  returned  to  normal  when  that  tube  was 
clamped.  Undoubtedly  this  experiment  reproduces  in  the  normal 
heart  the  principle  of  regurgitation  which  is  shown  in  the  heart  with 
torn  aortic  valve.  In  this  curve  the  height  of  the  dicrotic  notch 
will  correspond  roughly  with  the  level  at  which  the  aorta  is  tapped. 

Again,  if  in  an  experiment  in  which  a  collapsing  pulse  has  been 
produced  by  tearing  the  valve  we  introduce  an  artificial  valve  into 
the  tube  which  represents  the  aorta,  the  pulse  will  lose  its  collapsing 
character,  and  the  more  perfectly  the  valve  acts  the  more  nearly 
will  it  approach  the  normal  form. 
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From  all  this  it  seems  unavoidable  to  conclude  that  regurgitation 
plays  a  predominant  part  in  the  whole  complex  of  aortic  insufficiency. 
The  ventricle  throws  out  a  quantity  of  blood  into  the  aorta,  which 
is  more  than  naturally  emptied  and  relaxed  by  the  regurgitation  of 
the  previous  diastole,  thus  giving  a  great  fling  to  the  loose  wall. 
]\Iuch  of  the  blood  returns  to  the  ventricle,  being,  in  fact,  only 
churned  out  and  back  from  the  ventricle.  Still,  so  great  is  the  new 
effort  that  a  normal  or  nearly  normal  amount  of  blood  may  be  dis- 
charged from  the  aorta.  The  great  pulse  pressure  produced  in  this 
way  is  very  characteristic,  and  since  it  persists  at  all  pressures,  it 
would  seem  to  constitute  a  specially  good  criterion  of  the  condition. 
The  dilatation  of  the  peripheral  capillaries  at  each  pulsation  must 
be  due  to  the  same  projectile  form  of  systolic  filling  of  the  relaxed 
vessels. 

Conclusions.  1.  By  means  of  the  arrangement  of  the  circu- 
lation described,  it  is  possible  to  estimate  the  work  of  the  ventricle 
and  to  study  the  influence  of  various  factors  upon  it. 

2.  The  tearing  of  an  aortic  valve,  producing  an  aortic  insuf- 
ficiency, causes  the  heart  to  perform  an  extraordinary  amount  of 
work,  part  of  which  is  devoted  to  the  maintenance  of  nearly  a  nor- 
mal rate  of  flow  on  the  vessels,  while  the  remainder  is  expended 
upon  the  forcing  out  of  a  quantity  of  blood  which  each  time 
regurgitates  through  the  torn  valve. 

3.  This  extensive  and  violent  excursion  of  the  ventricle,  together 
with  the  effect  of  the  regurgitation,  produces  a  very  great  pulse 
pressure  with  low  diastolic  pressure,  and  the  low  tension  of  the 
arterial  wall  allows  a  great  systolic  fling  which  occupies  a  relatively 
large  part  of  the  height  of  the  pulse  curve,  and  thus  causes  the  dicro- 
tic notch  to  occupy  a  low  position,  which  is  another  characteristic 
of  the  collapsing  pulse. 

The  following  protocols  will  show  the  character  of  the  results 
obtained  by  measurements,  and  may  be  compared  with  the  cor- 
responding curves  in  so  far  as  they  are  reproduced.  It  must  be 
emphasized  that  the  figures  have  practically  no  absolute  value. 
An  approximate  idea  of  the  output  of  the  aorta  at  varying  pressures 
is  obtained,  but  there  are  many  sources  of  error.  So,  too,  the  results 
obtained  by  calculation  from  the  calibration  of  the  excursions  of 
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the  plethysmograph  seem  to  me  of  very  doubtful  absolute  value. 
It  is  possible  to  change  the  excursion  so  greatly  by  the  slightest 
movement  of  the  plethysmograph  or  by  the  slightest  inaccuracy 
of  the  adaptation  of  the  rubber  to  the  auriculoventricular  sinus 
that  any  arbitrary  uniform  calibration  would  seem  to  me  as  valuable 
as  the  particular  factor  which  is  found  by  calibrating  the  tambour. 
Although  this  is  so,  when  the  plethysmograph  is  once  fixed  immo^•a- 
bly  in  place  the  relative  values  before  and  after  the  valvular  lesion 
is  produced  are  perfectly  trustworthy,  and  although  as  absolute 
figures  they  may  mean  nothing,  they  give  a  perfectly  good  indica- 
tion of  the  changes  which  ensue  upon  the  tearing  of  the  valve.  In 
considering  these  figures,  allowance  should  have  been  made  also  for 
the  fact  that  under  such  abnormal  condition  the  size  of  the  two  ven- 
tricles does  not  vary  equally,  so  that  while  in  the  normal  heart  an 
increased  flow  of  blood  into  the  heart  might  mean  an  equal  enlarge- 
ment of  the  ventricles,  such  an  effect  might  be  modified  in  the  heart 
with  torn  aortic  valve,  by  the  fact  that  an  increased  regurgitation 
would  cause  a  disproportionate  enlargement  of  the  left  ventricle. 
This  would  accentuate  the  modifications  of  the  "residual  blood" 
which  are  given  in  the  protocols  in  which  no  such  allowance  is 
made. 

Further,  it  will  be  seen  that  the  malnutrition  of  the  heart  muscle 
which  follows  the  severer  insufficiencies  may  be  enough  to  cause  the 
rapid  dilatation  of  the  heart  and  the  death  of  the  animal.  In  such 
cases  the  results  are  quite  different  from  those  in  which  the  heart 
maintains  its  activities,  and  one  of  them  is  given  as  an  illustration 
(curve,  January  3).  Another  (January  19)  shows  a  milder  degree 
of  the  same  thing  as  the  curve  progresses  and  shows  also  the  com- 
pensation that  may  take  place  when  the  lesion  is  merely  a  hole  in 
the  valve  by  the  filling  of  the  hole  with  clot. 

The  principles  outlined  in  the  above  discussion  are,  however, 
shown  to  be  true  in  all  the  curves  if  allowances  be  made  for  the 
disturbing  effects  of  malnutrition  of  the  heart  muscle. 
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DISCUSSION. 

Dr.  Hugh  A.  Stewart:  Two  conditions  have  to  be  considered  in  seeking 
an  explanation  for  the  fall  in  blood  pressure  in  aortic  insufficiency:  (1)  Into 
which  cardiac  cycle  does  the  main  fall  occur?  Does  it  occur  during  the 
systolic  phase  or  during  the  diastolic  phase?  (2)  The  emptiness  of  the 
arteries. 

As  to  the  first  point,  it  is  generally  held  that  the  pulse  of  aortic  insuffi- 
ciency as  recorded  clinically  by  the  sphygmograph  or  experimentally  by 
the  Hiirthle  membrane  manometer  is  characterized  bj'  a  chastolic  notch 
near  the  abscissa.  In  other  words  it  occurs  during  the  cardiac  phase  which 
ends  with  the  dicrotic  notch.  This,  of  course,  is  the  systolic  phase.  If  we 
regard  each  pulse  wave  as  an  entity,  it  must  be  conceded  that  'within  the 
limits  of  that  wave  no  regurgitation  is  apparent,  for  regurgitation  should 
show  itself  in  diastole;  that  is  to  say,  the  main  fall  of  blood  pressure  ought 
to  occur  after  the  dicrotic  notch.  The  characteristic  pulse  wave  can  result, 
then,  only  from  the  emptiness  of  the  arteries,  and  it  is  identical  in  every 
respect  with  that  which  is  obtained  after  the  administration  of  nitrate  of 
amyl  or  any  other  vasodilator.  In  aortic  insufficiency  this  emptiness  can 
be  regarded  as  resulting  either  from  regurgitation  in  the  previous  diastole 
or  from  increased  flow  through  the  periphery. 

Dr.  MacCallum's  experiments  do  not  answer  the  question  because  of 
the  very  artificial  conditions  under  which  the  heart  is  working.  I  have 
elsewhere  dra^^-n  attention  to  the  fact  that  regurgitation  readily  takes 
place  when  the  strain  on  the  heart  is  too  great  or  when  it  works  under 
unfavorable  circumstances,  and  I  agree  with  him  that  in  liis  experiments 
regurgitation  is  to  be  admitted.  But  apart  from  the  unfavorable  condi- 
tions under  which  the  activity  of  the  heart  is  maintained,  the  comparison 
he  draws  from  the  output  per  beat  with  a  fixed  outflow  (diastofic  pressure) 
before  and  after  insufficiency  is  hardly  justifiable.  The  output  calculated 
from  the  plethysmograph  and  that  actually'  deUvered  from  the  cut  aorta, 
and  especially  the  residual  blood,  should  be  compared  after  the  production 
of  aortic  insufficiency  at  the  diastolic  pressure  not  immediately  preceding 
the  lesion,  but  at  that  pressure  to  which  it  would  have  faUen  in  the  intact 
animal.  This  fall  varies  under  cfifferent  conditions,  but  I  have  found  in  a 
large  number  of  experiments  that  the  average  is  about  40  to  50  mm.  Hg. 
Were  the  outflow  lowered  to  a  degree  corresponding  to  this  fall,  the  diff'er- 
ence  between  the  calculated  and  the  actual  output  from  the  aorta,  the 
index  of  regurgitation,  would  be  greatly  lessened  if  not  entirely  abolished. 

Dr.  a.  W.  Hewlett:  I  have  been  very  much  interested  in  Dr.  ^fac- 
Callum's  interpretation  of  his  findings,  because,  in  measuring  the  blood 
flow  through  the  arm,  Dr.  \an  Zwaluwenburg  and  I  have  had  to  consider 
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similar  problems.  In  the  few  patients  with  aortic  insufficiency  in  whom 
observations  were  made  we  found  that  the  rate  of  flow  through  the  arm  did 
not  differ  materially  from  the  average,  while  in  exophthalmic  goitre  and 
in  heated  individuals  the  blood  flow  in  the  arm  is  greatly  accelerated,  and 
yet  the  pulse  does  not  necessarily  assume  a  collapsing  quality.  It  is  pos- 
sible, of  course,  that  the  blood  flow  in  the  splanchnic  area  is  increased  in 
aortic  insufficiency,  and  that  this  accounts  for  the  characteristic  pulse. 
On  the  other  hand,  we  have  been  impressed  bj'  the  fact  that  the  condi- 
tion of  the  vessels  greatlj'^  influences  the  character  of  the  radial  pulse.  It 
is  a  common  clinical  experience  that  the  pulse  becomes  much  larger  after 
giving  nitroglycerin,  and  this  can  be  easily  demonstrated  by  sphygmo- 
graph  or  plethysmograph  tracings.  Yet  the  blood  flow  in  the  arm  may  not 
be  materially  affected.  While  the  size  of  the  pulse  and  the  blood  flow  to 
the  part  often  do  varj-  together,  this  is  not  necessarily  the  case,  and  we 
therefore  have  to  consider  separately  these  two  factors.  During  nitro- 
glycerin action  nearly  the  whole  of  the  inflow  takes  place  during  early 
systole;  in  late  systole  there  may  even  be  a  backflow  in  the  artery,  and  in 
diastole  little  or  no  movement.  This  accounts  for  the  larger  pulse  wdthout 
a  mean  increase  in  the  blood  flow.  The  alteration  seems  to  depend  upon 
changes  in  the  elastic  quality  of  the  larger  vessels,  which  permit  an  inertia 
ffing  in  these  vessels  and  probabh'  a  reflexion  from  the  peripherj'. 

Dr.  S.  J.  Meltzer:  Without  attempting  to  discuss  the  work  and  the 
conclusions  of  Dr.  MacCallum,  I  would  like  to  offer  another  explanation 
of  the  mechanism  of  Corrigan's  pulse.  The  hypertrophic  and  dilated 
heart  in  aortic  insufficiency  throws  out  a  larger  cjuantity  of  blood  with 
a  greater  force  into  the  aorta  than  in  normal  conditions.  The  arcus  aorta, 
therefore,  receives  suddenly  more  blood  than  in  the  normal  beats,  and 
is  subject  to  greater  pressure.  Besides,  the  reflex  of  blood  occurs  early 
while  the  systole  is  still  active,  and,  therefore,  it  is  the  arcus  aorta  which 
has  to  stand  the  stress  from  both  ends.  Now,  we  know  that  the  depressor 
nerves  originate  in  this  arcus.  We  may  therefore  assume  that  when  the 
arcus  aorta  is  subjected  to  a  sudden  abnormal  internal  pressure,  the 
origins  of  the  depressor  nerves  are  stimulated,  and  in  consecjuence  cause 
a  sudden  vasodilatation  and  a  drop  in  blood  pressure.  My  theory  is  then 
as  follows:  The  sj'stolic  evacuation  of  the  hj-jjertrophic  and  dilated 
heart  causes  a  high  pulse,  but  the  considerable  distention  of  the  arcus 
aortae  causes,  by  stimulation  of  the  origin  of  the  depressors,  a  sudden 
vasodilatation,  and  bj'  it  a  sudden  emptying  of  the  artery — all  of  which 
may,  indeed,  occur  before  the  termination  of  the  systole.  ]My  theory  is, 
in  a  sense,  a  compromise  of  the  theories  of  ^MacCallum  and  of  Stewart. 

Dr.  David  Riesman:  Dr.  ]\IacCallum  speaks  of  the  blood  dropping 
back  into  the  ventricle,  indicating  thereby  that  in  his  belief  the  ventricle 
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is  passive.  It  has  seemed  to  me,  however,  that  in  aortic  insufficiency  we 
have  a  powerful  aspirating  action  on  the  part  of  the  left  ventricle  during 
diastole.  Such  a  suction  action  might  be  a  factor  in  the  production  of  the 
collapsing  pulse. 

Dr.  W.  B.  James:  I  was  interested  in  the  aspirating  influence  alluded 
to  by  Dr.  Riesman.  Dr.  Hart  and  I  have  been  doing  some  work  the  last 
year  bj'  which  I  think  we  have  been  able  to  prove  that  the  presystohc  thrill 
of  mitral  stenosis  need  not  be  due  to  auricular  systole.  We  find  that 
with  absolute  proof  of  paralysis  of  auricle,  we  still  get  presj'stoUc  murmur 
and  thrill,  which,  at  any  rate,  seems  a  fair  clinical  corroboration  of  the  view 
that  we  do  have  a  positive  ventricular  diastole. 

Dr.  F.  p.  Hexry:  I  believe  in  this  sucking  action  of  the  ventricle,  and 
that  it  plaj's  a  part  in  the  production  of  the  presystolic  murmur.  As  was 
pointed  out  many  years  ago  by  Broadbent,  it  may  be  demonstrated  by 
immersing  the  frog's  heart  in  water.  At  each  diastole  water  is  drawn  into 
the  ventricle,  and  at  each  systole  expelled  therefrom.  There  is,  there- 
fore, suction,  and  the  diastole  which  overcomes  the  resistance  of  the  water 
is,  of  necessity,  active. 

Dr.  MacCallum:  I  agree  ^^'ith  what  has  been  said  with  regard  to 
the  suction  action  of  the  ventricle.  There  seems  a  great  deal  of  e\'idence 
in  favor  of  its  existence,  and  it  forms  a  ready  explanation  of  a  number  of 
things  which  are  otherwise  difficult  to  understand.  It  does  not  seem, 
however,  to  be  necessarj'  in  the  explanation  of  aortic  insufficiency.  \Miile 
1  or  2  c.c.  might  seem  a  very  small  regurgitation  in  the  dog's  heart,  this 
is  a  relatively  large  quantit\^  of  blood. 

Dr.  Meltzer's  hypothesis  is  a  verj-  pleasing  one.  It  is  a  sort  of  com- 
bination of  the  two  ideas,  allowing  of  regurgitation  on  one  side  of  the 
arch  and  of  the  escape  of  blood  on  the  other  side  into  the  capillaries. 
I  do  not  tliink  it  at  all  necessary,  however,  and  it  is  open  to  the  same 
objections  as  those  already  mentioned. 


PERCUSSION  SIGNS  OF  PERSISTENT  OR  ENLARGED 

THY]MUS. 


By  THOMAS  R.  BOGGS,  M.D., 

BALTIMORE. 


Although  we  know  very  little  about  the  functions  of  the  thymus, 
it  has  certain  clinical  associations  which  make  it  important,  and 
closer  observation  may  enlarge  our  knowledge  of  its  relation  to 
disease. 

The  gland  occupies  a  position  high  in  the  superior  mediastinum, 
lies  close  to  the  sternum,  and  is  not  covered  by  the  lungs.  Ordi- 
narily the  lobes  are  unequal,  the  left  being  the  larger  and  longer, 
often  extending  as  low  as  the  fourth  rib  in  infants.  The  gland  is 
attached  by  one  or  two  suspensory  or  thyreothymal  ligaments 
to  the  lower  poles  of  the  corresponding  thyreoid  lobes.  Otherwise, 
the  thymus  is  but  slightly  bound  to  the  surrounding  tissues  and  is 
free  to  move  in  the  direction  of  the  long  axis  of  the  sternum.  If 
it  is  borne  in  mind  that  the  thyreoid  gland  is  in  turn  connected 
to  the  hyoid  bone,  and  from  this  to  the  mandible  by  more  or  less 
continuous  ligaments  and  muscles,  it  is  seen  that  a  ligamentous 
chain  extends  from  the  anterior  part  of  the  lower  jaw  obliquely 
downward  and  backward  to  the  thymus. 

This  connection  is  of  interest  in  explaining  the  mechanics  of  the 
movable  thymus  dulness  described  below.  For  in  retraction  of  the 
head  more  tension  is  brought  to  bear  on  the  structures  anterior  in 
the  neck  than  those  lying  close  to  the  vertebral  column,  and  these 
structures  move  through  a  greater  arc. 

In  the  normal  atropic  state  of  the  adult  thymus,  the  small  amount 
of  gland  substance  and  areolar  tissue  is  too  thin  to  give  any  appre- 
ciable dulness  on  percussion  over  the  manubrium  or  just  to  the  left 
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of  the  sternal  margin.  But  if,  for  any  reason,  the  gland  has  not 
atrophied  or  has  become  enlarged,  then  there  is  a  dulness  easily 
determined  on  medium  percussion  over  the  manubrium  and  in  the 
first  and  second  left  interspaces,  more  rarely  in  the  third  interspace. 
In  many  cases,  also,  this  dulness  is  perceptible  to  the  right  of  the 
sternum  in  the  first  interspace;  less  frequently  in  the  second. 

The  differentiation  of  dulness  in  the  mediastinum  due  to  thymus 
enlargement  from  other  masses  in  this  region  will  depend  upon 
several  factors. 

1.  The  thymus  is  higher  and  more  superficial  than  the  mediastinal 
lymph  glands  usually  involved  in  tuberculous  or  other  medias- 
tinitis,  or  which  may  be  the  seat  of  primary  or  metastatic  tumors. 
These  lymphatics  lie  deep  near  the  hilum  of  the  lung,  and  when 
diseased  are  usually  more  or  less  fixed  by  adhesions  to  the  sur- 
rounding tissues.  It  is  further  to  be  observed  that  thoracic  aneu- 
rysms, tumors,  or  inflammatory  masses  of  the  mediastinum  are 
practically  fixed  in  position,  and  no  considerable  change  in  percussion 
outline  is  made  out  when  the  head  is  retracted. 

2.  Thymus  dulness  is  almost  constantly  much  more  marked  on 
the  left  of  sternum  than  on  the  right. 

3.  Thymus  dulness  can  be  made  to  shift  by  the  following  maneu- 
ver, viz.:  The  patient  sits  up,  the  back  is  supported  by  the  nurse 
or  assistant,  if  necessary.  Depress  the  chin  toward  the  sternum. 
Outline  the  dulness  behind  the  manubrium  and  in  the  interspaces, 
then  retract  the  head  as  far  as  possible  toward  the  midline  of  the 
back,  and  on  repeating  the  percussion,  the  lower  border  of  dulness 
will  be  seen  to  have  shifted  upward,  often  as  much  as  an  interspace 
or  more.  On  again  depressing  the  chin  the  didness  assumes  its 
former  position.  In  recognizing  minor  degrees  of  mo\ement  it  is 
advisable  to  keep  the  pleximeter  fingers  constantly  in  place,  avoid- 
ing the  slight  movement  of  the  skin  by  first  pushing  the  skin  up 
toward  the  neck  before  the  retraction  of  the  head  puts  it  in  tension. 

Another  point  which  may  be  noted  here  is  the  fact  that  in  some 
cases  of  persistent  or  enlarged  thymus  there  may  be  no  dulness  in 
the  first  interspace,  but  only  in  the  second  and  below  it.  In  such 
instances  a  shift  in  both  upper  and  lower  borders  of  dulness  may  be 
made  out. 
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The  material  on  which  these  deductions  are  based  was  derived 
from  an  orphan  asylum  for  colored  girls,  and  from  the  wards  of  the 
Johns  Hopkins  Hospital  and  the  City  Hospital. 

In  the  orphan  asylum  66  girls  w'ere  examined  during  an  epidemic 
of  measles.  Of  these,  14  had  the  disease  or  were  convalescent. 
In  age  they  were  between  five  and  eighteen  years;  37  of  them 
between  ten  and  fourteen.  Of  the  66  children,  35  showed  positive 
signs  of  persistent  or  enlarged  thymus.  This  number  included 
12  of  the  measles  cases.  All  but  three  of  the  positive  cases  showed 
general  lymphadenitis  of  varying  grades;  many  had  also  hyper- 
trophied  tonsils. 

Of  the  hospital  cases,  14  in  number,  9  were  between  eight  and 
eighteen  years,  and  5  between  twenty-two  and  forty-seven  years. 
Of  the  14  cases,  only  5  were  in  colored  persons.  The  children  were 
nearly  all  sick  with  acute  infections,  including  typhoid  fe\'er, 
pneumonia,  pleuritis,  diphtheria,  etc.  Of  the  adults,  2  had  exoph- 
thalmic goitre  and  2  diphtheria — though  it  is  to  be  observed  that 
these  last  have  still  the  same  signs  of  enlarged  thymus  a  year  or 
more  after  the  diphtheria.  The  extent  of  dulness  varied  from  2  to  7 
cm.  from  the  midsternal  line,  the  average  being  about  2.5  to  3  cm. 

Only  2  cases  could  be  examined  with  ar-rays.  Both  had  very 
large  glands  and  showed  a  shifting  shadow  in  the  thymus  region 
to  left  of  the  manubrium. 

One  case  of  the  series  came  to  autopsy,  when  the  percussion 
findings  were  amply  confirmed  by  the  presence  of  a  gland  measuring 
9  cm.  by  S  cm.  by  2  cm. 

In  conclusion,  it  may  be  remarked  that  lymphatic  hyperplasia 
seems  to  be  more  common  in  the  black  race,  which  may  explain  the 
high  percentage  of  positive  findings  in  the  orphan  as^'lum  children. 

This  method  is  put  forw^ard  tentatively  and  for  criticism,  as  it 
has  not  been  noted  in  the  literature  on  physical  diagnosis. 

Special  thanks  are  due  to  Drs.  C.  R.  Austrian  and  W.  L,  Estes 
for  assistance  in  the  study  of  the  orphan  asylum  cases. 
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DISCUSSION. 


Dr.  Abraham  Jacobi:  The  location  of  the  thymus  is  well  known.  A 
good  deal  has  been  WTitten  on  the  thymus  since  1854,  when  Friedleben 
published  his  classical  treatise.  Some  of  you  may  also  remember  the  dis- 
cussion which  took  place  in  this  Association  on  the  subject  in  1893,  eighteen 
j-ears  ago.  Since  that  time  the  diagnosis  has  not  very  much  improved. 
About  fifteen  years  ago  I  saw  a  baby  that  had  just  died  suddenly  without 
a  diagnosis.  The  baby  was  in  bed.  I  did  not  find,  on  percussion,  any 
thymus.  Then  I  had  the  baby  taken  up.  It  was  dead  only  a  very 
few  minutes.  It  was  raised  and  the  chest  held  forward  and  downward, 
the  whole  bodj'  horizontal.  Then  I  percussed,  and  found  a  verj^  large 
thj'mus.  We  experimented  on  that  baby  several  times,  always  with  the 
resvilt  of  eliciting  dulness  by  bending  the  baby  forward  until  nearly  hori- 
zontal. It  has  been  stated  here  that  the  thymus  is  verj^  movable.  Since 
that  time  I  have  always  found  that  I  can  with  great  facility  diagnosticate 
the  enlargement  of  the  th\anus.  A  good  many  of  them  at  birth  are  only 
a  few  grams,  up  to  10,  13,  and  15  grams.  They  are  not  very  easilj^  recog- 
nized when  the  babies  are  sitting  up  or  l}ing  down,  but  they  are  recog- 
nized when  the  baby  is  bent  over  as  I  indicated.  I  should  say,  in  addition, 
that  I  have  taught  that  method  the  last  fifteen  years  in  College.  I  believe 
I  have  even  mentioned  it  in  my  Therapeutics.  I  also  found  that  in  a 
foreign  journal  only  a  few  years  ago  the  first  mention  of  some  such  method 
was  made,  and  it  would  seem  advisable  that  some  such  method  should  be 
adopted  in  general  practice. 

Dr.  Louis  B.  Wilson:  I  have  been  able  to  confirm  in  autopsy  three 
cases  to  which  Dr.  Plummer  alludes.  They  are  respectively  37,  41,  and 
55  grams;  they  were  quite  large.  In  one  other  case,  in  wliich  Dr.  Plummer 
noted  enlarged  thymus,  instead  of  enlarged  thymus  there  w^as  simply  a 
collection  of  enlarged  fat  about  the  thj^mus. 

Dr.  Boggs  (closing):  I  do  not  beUeve  it  would  be  possible  by  any 
method  of  physical  diagnosis  or  percussion  to  distinguish  a  fat  mass  which 
occupied  the  place  of  the  thymus  from  the  thymus  gland  itself.  In  regard 
to  dulness  and  ease  of  percussion  in  bringing  child  forward,  mj'  experience 
has  been  small;  the  dulness  is  much  greater  and  much  more  easily  brought 
out  with  the  patient  in  the  position  inclined  forward  than  it  is  prone,  but 
if  the  gland  is  much  enlarged,  or  with  a  persistent  gland,  it  is  often  possible 
to  demonstrate  a  certain  degree  of  dulness  with  patient  lying  perfectly 
flat  in  bed. 


THE   EFFECT    OF    SOME   HYDROTHERAPEUTIC   PRO- 
CEDURES UPON  THE  BLOOD  FLOW  IX  THE  ARM. 


By  a.  W.  HEWLETT,  M.D.,  J.  G.  VAN  ZWALUWENBURG,  M.D., 

AND 

MARK  MARSHALL,  M.D. 


INTRODUCTION. 


It  is  generally  agreed  that  therapeutic  baths  exercise  a  profound 
effect  upon  the  circulation  of  the  blood.  The  exact  changes,  how- 
ever, are  not  fully  understood,  and  this  lack  of  knowledge  is  due  to  a 
number  of  causes.  In  the  first  place,  it  is  not  easy  to  transfer  the 
results  of  animal  experiments  to  man,  because  the  skin  vessels  in 
the  latter  are  more  active  and  the  temperature  regulation  more 
exact.  In  the  second  place,  changes  in  the  distribution  of  blood  in 
the  body  which  seem  to  be  the  most  marked  circulatory  effect  of 
baths  are  not  readily  studied  in  man.  The  blood  pressure  gives  no 
definite  information  as  to  this  distribution  because  the  dilatation  of 
one  set  of  vessels  may  be  neutralized  by  the  constriction  of  another 
set  and  the  changes  in  pulse  tracings  are  extremely  difficult  to 
interpret.^  On  the  other  hand,  the  plethysmograph  w^hich  records 
the  volume  changes  in  an  extremity  and  presumably  the  variations 
in  the  contained  blood  has  added  greatly  to  our  scientific  knowledge 
of  the  action  of  hot  and  cold  water  upon  the  distribution  of  blood. 
Its  use,  however,  is  limited,  because  it  is  necessary  to  keep  the 
individuals  extremely  c^uiet  during  manipulations. 

Considering  the  difficulties  encountered  in  trying  to  obtain  exact 
data,  it  is  not  surprising  that  frequent  contradictions  occur  in  the 
hydrotherapeutic  literature  concerning  the  effects  of  baths  upon 

1  For  a  critical  discussion  of    the  physiological  effect  of    baths  see  Matthes,  Lehrbuch  der 
klinischen  Hydrotherapie,  Jena,  1903. 
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tlie  peripheral  circulation.  For  this  reason  it  seemed  important 
to  approach  the  subject  from  a  new  direction.  \Ye  have,  therefore, 
studied  the  effect  of  some  representative  hydrotherapeutic  pro- 
cedures upon  the  blood  flow  in  the  arm,  using  a  method  recently 
described.^  INIany  of  our  results  correspond  with  those  already 
obtained  by  the  plethysmograph,  but  they  are  of  interest  because 
they  are  expressed  in  terms  of  blood  flow.  Since  the  plethysmo- 
graph does  not  permit  movements,  and  since  it  cannot  be  taken  off 
and  replaced  during  an  experiment,  the  reaction  after  a  cold  bath 
and  the  effect  of  exercise  and  friction  cannot  be  studied  by  this 
instrument,  and  our  ideas  concerning  these  have  been  deduced 
largely  from  such  evidence  as  the  sensations  of  the  patient  and  the 
color  and  warmth  of  the  skin.  The  method  which  we  have  used 
permitted  a  remo\al  and  a  replacement  of  the  instrument  on  the  arm 
so  that  comparative  records  before  and  after  treatments  could  be 
obtained.  We  have,  therefore,  been  able  to  study  the  effect  of 
exercise,  friction,  and  the  reaction  after  cold  upon  the  peripheral 
blood  flow. 

A.    EFFECTS    OF    LOCAL    PROCEDURES. 

The  application  of  hot  or  cold  water  to  the  arm  is  one  of  the 
simplest  hydrotherapeutic  procedures,  and  the  effect  of  such  appli- 
cations upon  the  local  circulation  has  been  studied  by  varicuis 
methods.  U.  jNIosso,"  Sarah  Amitin,^  and  others  have  shown  that, 
in  general,  the  arm  shrinks  under  the  influence  of  cold  and  swells 
under  the  influence  of  heat.  A.  Mosso^  has  shown  that  the  size  of 
the  volume  pulse  is  diminished  by  local  cold  and  increased  by  local 
heat,  and  Balli's''  tachograms  show  similar  changes.  Lommel^ 
has  shown  that  the  rate  of  propagation  of  the  arterial  wave  is 

1  A.  W.  Hewlett  and  J.  G.  Van  Zwaluwenburg,  Method  for  Estimating  the  Blood  Flow  in  the 
Arm,  Arch,  of  Int.  Med.,  1909,  iii,  254;  The  Rate  of  Blood  Flow  in  the  Arm.  Heart,  1909,  i,  S7. 

-  L'action  du  chaud  et  du  froid  sur  les  vaisseau.x  sanguine,  Arehiv.  Italiennes  de  Biologic, 
18S9,  xii,  346. 

'  Ueber  den  Tonus  der  Blutgefiisse  bei  Einwirkung  dor  W.arme  und  der  Kalto.  Zeitschrift  fiir 
Biologic,  1897,  xxxv,  13. 

^  Die  Diagnostik  des  Pulsc-s,  Leipzig,  1879. 

!■  Ueber  den  EiiiHuss  lokaler  imd  allgemeiner  Erwarmung  und  Abkiihlung  der  Haut  auf  das 
nienschliche  Flammentachogramm,   Inaugural  Dissertation,  Bern,  189(). 

'  Ueber  den  Tonus  der  grossen  Gefasse  und  iiber  das  Verhalten  der  peripher  gelagenen 
Gefassgcbeite  bei  lokalen  Wasserprozeduren,  Deutsch.  Arch.  f.  klin.  Med.,  1903,  Ixxviii,  182. 
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accelerated  by  local  applications  of  cold.  From  these  and  other 
observations  it  has  become  generally  accepted  that  the  arteries 
and  other  bloodvessels  in  the  extremities  contract  under  the  influ- 
ence of  local  cold  and  dilate  under  the  influence  of  local  heat, 
and  it  has  been  assumed  that  the  local  blood  flow  is  lessened  in  the 
former  condition  and  accelerated  in  the  latter.  Friedel  Pick^  has 
proved  this  for  the  legs  of  dogs  by  direct  measurements  of  the 
venous  outflow. 

It  is  well  known  that  the  volume  of  the  arm  often  fluctuates 
considerably  in  the  ordinary  plethysmograph,  and  we  found  similar 
fluctuations  in  the  rates  of  flow.  Inaccuracies  of  the  method 
undoubtedly  accounted  for  many  of  the  minor  fluctuations.  Others, 
however,  were  probably  due  to  psychic  or  other  nervous  influences 
which,  as  Weber'  and  others  have  shown,  exert  a  powerful  influence 
upon  the  caliber  of  the  peripheral  vessels.  These  nervous  variations 
could  usually  be  distinguished  from  those  produced  by  thermic 
influences  by  reason  of  their  transient  and  variable  character. 
They  were  most  apt  to  be  encountered  when  the  blood  flow  approxi- 
mated the  normal  rate,  and  tended  to  diminish  when  the  water 
surrounding  the  arm  was  either  hot  or  cold.  When  both  arms  were 
studied  fluctuations  were  more  frequently  encountered  in  the  arm, 
which  was  placed  in  an  air  plethysmograph  and  was  not  subjected 
to  marked  temperature  changes.  These  observations  are  probably 
to  be  explained  by  the  experiments  of  Friedel  Pick  who  showed  that 
when  the  leg  of  a  dog  was  exposed  to  hot  or  cold  water  the  usual 
vasomotor  effects  of  cutting  or  stimulating  the  sciatic  nerve  did 
not  occur.  The  influence  of  strong  thermic  stimuli  transcended  the 
nervous  influences. 

The  general  qualitative  effect  of  thermic  influences  upon  the 
local  blood  flow,  in  our  experiments,  was  very  constant.  Whenever 
definite  results  were  obtained,  heat  always  accelerated  the  local 
flow  and  cold  always  diminished  it.  A  typical  chart  of  this  class  of 
experiments  is  shown  in  Fig.  1.  It  will  be  seen  that  the  original 
rate  of  3.7  c.c.  of  blood  flow  per  100  c.c.  of  arm  substance  per  minute, 

1  Ueber  den  Einfluss    mechanischer  und  thermischer  Einwirkungen  auf  den  Blutshorn  und 
Gefasstonus,  Zeitschr.  f.  Heilk,  1903,  xxiv;  Abth.  f.  inn.  Med.,  p.  49. 
'  Der  Einfluss  psychischer  Vorgange  auf  den  Korper,  Berlin,  1910. 
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when  the  arm  was  surrounded  by  water  of  24°  C,  was  gradually 
reduced  by  the  cooling  of  the  water  until  a  minimum  rate  of  1,1  c.c. 
was  obtained  when  the  temperature  had  fallen  to  14.5°  C.  In 
all  of  our  experiments  a  similar  fall  occurred,  but  we  were  unable 
to  use  very  low  temperatures  on  account  of  the  pain  in  the  arm 
caused  by  the  cold.  On  this  account,  perhaps,  we  obtained  no 
increased  flows  at  very  low  temperatures  such  as  would  correspond 
to  the  swelling  of  the  arm  described  by  U.  Mosso  or  to  the  relative 
increase  of  heat  elimination  described  by  Robinson  and  Stiles.^ 
On  this  account,  also,  perhaps,  when  the  arm  was  again  heated  to 
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Fig.  1. — The  effect  upon  the  local  blood  flow  of  varying  the  temperature  of  the  water  sur- 
rounding the  arm.  Note  that  for  corresponding  temperatures  the  flow  is  more  rapid  when 
the  temperature  is  falling  than  when  it  is  rising. 

a  neutral  temperature,  we  obtained  no  excessive  increases  in  the 
rate  of  flow  such  as  one  might  expect  from  the  changes  in  volume 
described  b^'  U.  Mosso,  or  the  changes  in  volume  pulse  pictured  by 
A.  Mosso.  As  a  rule,  in  our  experiments,  the  rate  of  flow  did  not 
immediately  increase  when  the  temperature  surrounding  the  arm 
was  raised,  but  remained  relatively  slower  than  it  had  been  for 
corresponding  temperatures  when  the  temperature  of  the  water 
bath  was  falling.  We  thus  obtained  no  records  which  could  be 
interpreted  as  showing  a  "paralysis  of  the  vessels"  from  cold. 
High  temperatures  invariably  produced  a  most  marked  accelera- 


1  External  Temperature  and  Cutaneous  Blood  Flow,  American  Physical  Education  Review, 
May,  1900. 
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tion  of  the  rate  of  flow.  This  developed  more  suddenly  in  Fig.  1 
than  in  most  of  our  experiments,  but  there  was  nearly  always  a 
rapid  increase  in  the  rate  of  flow  at  about  the  time  that  the  tem- 
perature of  the  water  passed  35°  to  38°  C.  The  increases  from  the 
original  rates  to  the  maxima  were  always  very  marked,  much  more 
so  than  those  which  Friedel  Pick  obtained  in  dogs.  The  following 
figures  give  the  rates  per  minute  per  100  c.c.  of  arm  substance 
before  and  after  the  application  of  heat:  3.7  c.c.  to  14  c.c,  4  c.c. 
to  29  c.c,  6  c.c  to  22  c.c,  5  c.c.  to  26  c.c,  3  c.c  to  26  c.c,  4  c.c.  to 
22  c.c,  6  c.c.  to  45  c.c. 

When  the  temperature  of  the  water  bath  was  again  reduced 
after  reaching  temperatures  of  42°  to  50°,  the  rate  of  flow  always 
fell,  but  this  fall  ne^•er  occurred  promptly,  and  for  a  given  tem- 
perature of  the  arm  bath  the  rate  of  flow  was  invariably  faster  than 
when  the  temperature  was  rising  (Figs,  1,  2,  and  3).  Similar  results 
published  by  U.  Mosso  for  the  volume  changes  in  the  arm  were 
interpreted  as  indicating  a  vascular  paralysis,  a  subject  which  \nll 
be  discussed  later. 

Several  causes  contribute  to  produce  the  fluctuations  in  the  rate 
of  blood  flow  which  follow  the  local  apphcations  of  hot  or  cold  water. 
It  is  difficult,  however,  to  estimate  the  exact  part  played  by  each. 
Theoretically,  one  may  consider:  (1)  The  direct  action  of  heat  or 
cold  upon  the  bloodvessels  or  their  local    nervous    connections; 

(2)  reflexes  excited  by  thermic  stimuh  and  acting  upon  local  vessels; 

(3)  reflexes  excited  by  thermic  stimuli  and  acting  upon  distant 
vessels;  and  (4)  the  effect  of  cooling  or  warming  the  blood.  The 
separation  of  the  first  two  of  these,  or  the  local  effects,  from  the  last 
two,  or  the  general  effects,  can  be  accomplished  by  a  simultaneous 
study  of  the  two  arms  when  only  one  of  these  is  subjected  to 
external  changes  in  temperature. 

Studies  of  this  character  have  yielded  very  contradictory  results. 
U.  Mosso  describes  a  single  experiment  in  which  the  arm  exposed  to 
hot  water,  became  swollen  while  the  opposite  arm,  exposed  to  an 
indifferent  temperature,  shrank.  Sarah  Amitin,  in  similar  experi- 
ments, found  that  while  the  arm  in  hot  water  became  swollen,  the 
opposite  arm  did  not  change  volume.  She  also  found  that  when  one 
arm  was  exposed  to  cold  water,  the  other  shrunk.    Friedel  Pick, 
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likewise,  obtained  unilateral  effects  in  studying  the  action  of  thermic 
stimuli  upon  the  blood  flow  in  the  legs  of  dogs.  On  the  other  hand, 
many  observers,  and  in  recent  years  notably  O.  Miiller/  ha\e 
emphasized  the  fact  that  the  vessels  in  the  two  arms  tend  to  act 
in  unison  when  one  is  subjected  to  hot  or  cold  applications.     We 


Fig.  2. — The  effect  of  varying  the  temperature  of  the  water  surrounding  one  arm  upon 
the  blood  flow  in  this  and  in  the  opposite  arm,  the  room  being  warm.  The  right  arm  was 
exposed  to  the  varying  temperatures,  the  left  was  in  an  air  pletbysmograph.  Note  that 
when  heat  was  applied  the  blood  flow  in  the  latter  rose  later,  did  not  reach  the  same  high 
point,  and  fell  more  promptly.  Also  that  when  cold  was  applied  the  flow  in  the  right  arm 
fell  below  that  in  the  left. 


have  carried  out  several  sets  of  experiments,  in  whicli  the  rates  of 
flow  in  the  two  arms  were  compared  while  one  was  exposed  to  hot 
or  cold  water  and  the  other  was  in  an  air  pletbysmograph;  and  we 
are  inclined  to  believe  that  the  contradictory  reports  published  by 
others  may  be  explained  by  variations  in  the  room  temperature. 

1  Blutverteilung  in  menschl.  Korper  untrr  den   Einfluss   thcrmischer  Reize,  Deutsch.  Arch.  f. 
klin.  Med.,  1905,  Ixxxii,  547. 
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The  first  set  of  these  experiments  were  made  during  the  spring 
months  of  1910,  in  a  fairly  warm  room.  During  the  apphcation 
of  heat  to  the  arm  the  body  as  a  whole  became  warm  and  the  indi- 
vidual perspired  freely.  Fig.  2  shows  the  results  obtained  in  one 
of  the  three  experiments  performed  at  this  time,  all  with  uniform 
results.  It  Anil  be  seen  that  the  application  of  heat  to  the  right 
arm  caused  an  increased  rate  of  blood  flow  in  the  left  arm.  In 
contrast  with  the  right,  however,  this  increase  in  the  left  took 
place  somewhat  later,  did  not  reach  the  same  high  point,  and  the 
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Fig.  3. — The  effect  of  varj-ing  the  temperature  of  the  water  surrounding  one  arm  upon  the 
blood  flow  in  this  and  in  the  opposite  arm.  the  room  being  chilly.  The  upper  curve  repre- 
sents the  temperature  of  the  local  bath,  the  middle  the  blood  flow  in  the  arm  to  which  the 
water  of  varying  temperatures  was  applied,  and  the  lower  the  blood  flow  in  the  arm  con- 
tained in  the  air  plethysmograph.  Note  that  heat  increased  the  flow  in  the  left  arm  very 
markedly,  while  it  did  not  greatly  affect  that  in  the  right  arm.  At  low  temperatures  both 
arms  showed  a  very  slow  rate  of  blood  flow. 


rate  decreased  more  promptly  when  the  right  arm  was  cooled  to  a 
neutral  temperature.  When  the  water  was  still  further  cooled 
(below  25°),  the  rate  in  the  arm  exposed  to  the  cold  diminished, 
while  it  remained  approximately  normal  in  the  other.  The  marked 
discrepancy  between  these  results  and  those  of  U.  Mosso  and  of 
Sarah  Amitin  led  us  to  repeat  this  experiment  in  a  cold  room,  taking 
care  that  the  individual  should  remain  slightly  chilly  throughout. 
In  Fig.  3  it  will  be  seen  that,  under  these  conditions,  the  arm 
directly  exposed  to  the  changing  temperature  showed  the  customary 
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changes  in  blood  flow,  while  the  opposite  arm  showed  throughout 
a  slow  rate  of  flow,  the  maximum  increase  not  being  oser  twice  the 
original  rate.  When  the  water  in  the  plethysmograph  was  cooled 
both  arms  showed  an  extremely  slow  and  approximately  equal 
blood  flow.  The  different  results  in  these  two  experiments  show 
clearly  that  the  room  temperature  exercises  an  important  influence 
upon  the  general  vascular  reaction  when  hot  or  cold  water  is  applied 
to  a  limited  part  of  the  peripher}.^  They  also  show  that  the  local 
effects  of  such  applications  are  more  or  less  independent  of  the 
general  effects. 

To  demonstrate  this  more  clearly,  a  final  experiment  was  per- 
formed during  which  the  room  temperature  and  the  temperature 
of  the  water  about  the  arm  were  varied  independently.  During 
the  first  part  of  this  experiment  the  room  was  kept  at  the  constant 
temperature  of  22°  to  24°,  while  the  temperature  of  the  water  bath 
surrounding  the  left  arm  was  raised  from  32°  to  41°.  The  blood 
flow  in  the  left  arm  increased  from  an  average  of  5  c.c.  per  100  c.c. 
of  arm  substance  per  minute  to  15  c.c,  while  the  blood  flow  in 
the  right  arm  varied  but  little  from  the  original  rate  of  4  c.c.  Dur- 
ing the  second  part  of  the  experiment,  the  temperature  of  the  water 
bath  was  maintained  to  42°,  while  the  temperature  of  the  room  was 
reduced  from  24°  to  12°.  In  this  period  the  blood  flow  in  the  left 
arm  fluctuated  in  the  neighborhood  of  16  c.c,  while  the  blood  flow 
in  the  right  arm  fell  from  the  neighborhood  of  4  c.c  to  about  2  c.c. 
During  the  third  period  the  temperature  of  the  water  surrounding 
the  left  arm  continued  to  be  about  42°,  while  the  temperature  of  the 
room  was  raised  from  12°  to  30°.  In  this  period  the  rate  of  blood 
flow  in  both  arms  increased.  That  of  the  left  arm  rose  from  17  c.c. 
to  27  c.c;  that  of  the  right  arm  from  2  c.c  to  7  c.c  During 
the  fourth  period  the  room  was  kept  warm  and  the  temperature 
of  the  water  surrounding  the  left  arm  was  reduced  from  42° 
to  14°.  The  rate  of  blood  flow  in  the  left  arm  fell  from 
27  c.c.  to  2  c.c,  while  that   in   the  right   arm   fell  from  7  c.c. 

'  O.  Miillor  also  noticed  that  the  temperature  of  the  room  disturbed  the  general  reflexes,  but  in  a 
somewhat  different  manner  from  what  we  have  described.  He  states  that  when  the  temperature 
of  the  room  was  considerably  below  20  the  general  reaction  from  cold  was  definitely  limited, 
and  that  when  the  temperature  of  the  room  exceeded  20°  the  general  reaction  from  heat  was 
ilcfinitc'ly  limited. 
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to  4  c.c.  In  the  final  period  the  temperature  of  the  room 
was  again  reduced  to  the  chilhng  point,  and  the  rates  in  both 
arms  fell  still  further,  approximating  each  other  at  a  little  over  1 
c.c.  In  this  experiment  the  blood  flow  in  the  arm  exposed  to  the 
changing  temperatures  of  the  water  followed  these  changes  rather 
closely  and  were  but  moderately  affected  by  the  room  temperature. 
The  blood  flow  in  the  opposite  arm,  on  the  other  hand,  depended 
chiefly  upon  the  room  temperatures,  but  was  moderately  affected 
by  the  changes  in  the  temperature  of  the  water  surrounding  the 
first  arm. 

Our  experiments  demonstrate  that  thermic  stimuli  produce 
both  local  and  general  effects  upon  the  peripheral  bloodvessels. 
The  former  are  sho\Mi  by  the  facts  that,  (1)  when  heat  is  applied, 
the  blood  flow  is  always  relatively  faster  in  the  arm  to  which  it  is 
applied,  and  when  the  individual  is  kept  cool  or  chilly,  the  rate  in 
the  opposite  arm  may  not  be  accelerated;  and  (2)  when  cold  is 
applied  the  blood  flow  in  the  treated  arm  is  often  less  than  in  the 
opposite  arm.  The  effect  of  local  applications  upon  the  blood- 
vessels of  the  opposite  arm  is  indicated  by  the  fact  that  the  blood 
flow  in  the  latter  frequently  undergoes  changes  similar  to,  though 
usually  not  so  great  as,  those  which  occur  in  the  arm  directly 
treated. 

The  factors  causing  the  distant  effects  of  heat  and  cold  will  be 
discussed  later.  Concerning  their  local  action  we  have  two  possi- 
bilities. The  first  of  these  would  attribute  these  efi"ects  to  reflexes 
originating  from  the  heated  or  cooled  skin  and  acting  upon  the 
local  vessels.  While  it  is  possible  that  such  reflexes  occur,  they  do 
not  seem  to  be  necessary,  for  P'riedel  Pick  observed  characteristic 
changes  in  the  blood  flow  following  thermic  applications  to  the  legs 
of  dogs  even  after  the  sciatic  nerves  were  cut.  This  seemed  to  indi- 
cate that  thermic  influences  may  act  directly  on  the  local  nervous  or 
vascular  apparatus.    Similar  results  have  been  obtained  by  others.^ 

When  the  arm  is  heated  excessively,  signs  may  appear  which 
indicate  a  loss  of  contractile  power  on  the  part  of  the  vessels. 
U.  Mosso  assumed  the  existence  of  such  a  "  vascular  paralysis"  as 

'  A  summary  of  these  results  will  be  foutxd  in  Matthes,  Lehrbuch  der  klinischen  Hydrotherapie, 
Jena,  1903. 
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the  result  of  heating  the  arm,  and  based  his  assumption  partly 
on  the  observation  that  after  a  thorough  heating  the  vessels  do  not 
contract  promptly  when  cold  is  applied.  While  our  observations  on 
the  blood  flow  confirm  his,  we  are  inclined  to  give  them  a  different 
interpretation.  The  temperature  to  which  the  tissues  are  exposed 
is  not  the  same  as  the  temperature  of  the  surrounding  water  bath. 
When  the  tissues  are  thoroughly  heated  the  local  blood  flow  is 
markedly  increased,  the  deep  layers  of  the  skin  are  relatively  pro- 
tected from  the  cold  water  bath,  and  one  would  not  expect  a  sudden 
contraction  following  its  use.  Occasionally,  however,  the  skin 
remains  red  for  hours,  even  days,  after  exposures  to  very  hot 
water.  Furthermore,  in  several  of  our  experiments,  the  curves 
obtained  after  very  hot  water  were  peculiar  in  that  only  a  small 
amount  of  blood  could  enter  the  arm  at  a  uniform  rate.  To  our 
minds,  this  indicated  that  the  vascular  reservoir  was  diminished, 
and,  taken  in  conjunction  with  the  fact  that  the  rate  was  very  fast 
and  the  arm  red,  it  seemed  to  us  probable  that  the  vessels  were 
dilated  to  their  utmost  and  did  not  empty  sufficiently  between 
determinations  to  allow  the  reception  of  much  more  blood.  This 
effect  persisted  for  some  time  after  the  rate  began  to  fall  as  a  result 
of  cold  applications,  but  ultimately  completely  disappeared.  In 
such  a  case,  and  also  where  the  skin  remains  abnormally  red,  one 
might  speak  of  a  "vascular  paralysis." 


B.    EFFECT    OF    GENERAL    PROCEDURES. 

General  hydrotherapeutic  treatments  are  usually  initiated  by  a 
hot  procedure,  such  as  an  electric  cabinet  bath,  and  are  usually 
terminated  by  a  cold  procedure,  such  as  a  cold  shower.  In  some 
cases  cold  procedures  alone  are  used.  Exercise,  friction,  the  mechan- 
ical action  of  douches,  and  the  temperature  of  the  room  are  impor- 
tant accessories.  In  the  present  study  we  have  aimed  to  determine 
the  effect  of  general  warm  and  cold  procedures  upon  the  circulation 
in  the  arm.  We  have  also  tried  to  outline  the  part  played  by  some 
of  the  above-named  accessories.  Finally,  mouth  temperatures  have 
been  taken  during  many  of  the  experiments  for  the  purpose  of 
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comparing  these  with  the  peripheral  blood  flows  and  with  the 
ability  of  the  individuals  to  react.  No  study  has  been  made  of 
prolonged  cold  or  medicated  baths. 


.     SUMMARY  OF    EXPERIMENTS. 

A  number  of  experiments  were  carried  out.  The  results  of  these 
are  shown  below  in  the  form  of  tables,  and  a  general  discussion 
follows.  Many  details  of  the  experiments  have  necessarily  been 
omitted  from  the  tables;  such  as,  for  example,  the  fluctuations 
in  blood  flow  caused  by  nervous  influences  or  by  errors  in  the 
method  employed.  Some  idea  as  to  the  extent  of  these  fluctuations 
may  be  obtained  from  Fig.  1.  When  the  fluctuations  were  very 
marked,  the  figures  given  in  the  tables  have  been  starred.  When 
more  or  less  continuous  changes  in  rates  occurred,  especially  after 
hot  or  cold  procedures,  the  changes  have  been  indicated  b}'  a  dash 
connecting  the  earlier  with  the  later  rates.  All  temperatures  have 
been  expressed  in  the  centigrade  scale,  and  the  blood  flows  have  been 
expressed  in  terms  of  the  number  of  centimeters  of  blood  entering 
100  c.c.  of  arm  substance  per  minute.  The  plethysmograph  alw'ays 
included  the  hand,  forearm,  and  lower  arm. 

In  the  first  set  of  experiments  represented  in  Table  I,  the  individ- 
uals were  placed  at  rest  in  a  bathtub  and  the  original  rates  were 
taken  while  the  individuals  w^ere  covered  by  a  light  blanket.  Hot 
water  (41°  to  45°)  was  then  run  into  the  tub.  This  usually  covered 
the  lower  extremities,  the  abdomen,  and  parts  of  the  chest  and  of 
one  arm,  leaving  the  head,  neck,  and  the  arm  in  the  plethysmograph 
outside  of  the  water.  The  subjects  were  left  in  the  hot  water  until 
a  profuse  perspiration  occurred.  After  this  the  water  was  allowed 
to  run  out  of  the  tub,  and  a  very  short  spray  with  tap  water  under 
high  pressure  and  at  a  temperature  of  about  15°  was  given. 

In  some  instances  the  shower  was  repeated  once  or  twice,  but  the 
results  of  these  secondary  showers  are  not  charted  in  this  table. 
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TABLE I.     Hot  tub  baths  followed  by  cold  sprays. 


Average 

Rate  when 

Maximum 

Room 

Original 

maximum 

water  ran 

mouth  temp. 

Name. 

temp. 

rates. 

rate  in  bath 

out. 

After  spray. 

in  bath. 

Hew.    . 

25 

3.3* 

14.4 

14.4 

14-5 

38.5 

Hew.    .      .      . 

23 

— 

20.0 

16.0 

14.0 

38.4 

Meg.     .      .      . 

25^ 

2.2 

12.4 

7.1 

3.2 

37.9 

Alex.     . 

4.3* 

20.0 

13.0 

5.4 

37.9 

Sti.       .     .     . 

24 

2.7 

18.0 

14.0 

4.3 

Can.     .      . 

22 

2.2 

22.0 

10.0 

2.5 

Sch. 

21 

2.0 

13.0 

0.5 

4.0 

38.3 

Cha.      . 

21 

2.0 

14.0 

2.2 

2.0 

38.1 

Lot. 

23 

2.0 

11.0 

10.1 

3.6 

In  the  experiments  shown  in  Table  II  the  same  procedures  were 
used  except  that  in  place  of  hot  water  the  individual  was  surrounded 
by  numerous  blankets  which  were  heated  by  an  enclosed  set  of 
incandescent  lamps.  The  direct  rays  from  the  lights  did  not  reach 
the  skin. 


Table 

II.     Hot 

air  baths  followed  by  cold  sprays. 

Average 

Rates  when 

Highest 

After 

Room 

Original 

maximum 

blankets  were 

After 

bodv 

ordinary 

Name. 

temp. 

rates. 

rates. 

removed. 

spray. 

temp. 

shower. 

Hew.     .      . 

.     21 

6.5 

10 

6 

5.0 

37.2 

7.4 

Hew.     .      . 

.      26 

5.7 

12 

10 

4.3 

37.5 

4.2 

In  Table  III  the  individuals  were  placed  at  rest  in  a  tub  and 
the  shower  was  given  without  any  preliminary  heating. 

Table  III.     Cold  sprays  without  hot  procedures. 


ates  before 

Rates  after 

Rates  after 

shower. 

shower. 

dressing. 

1.4 

1.3 

1.8 

2.6 

1.3 

2.5 

Room 
Name.  temp. 

Lot 23.0 

Lil 23.5 


Two  objections  may  be  raised  to  the  results  obtained  in  these 
experiments.  In  the  first  place,  the  arms  from  which  the  observa- 
tions were  taken  were  kept  continuously  in  the  air  plethysmograph 
and  did  not  come  in  contact  with  the  hot  or  cold  water.  In  the 
second  i)lace,  important  accessories  to  a  therapeutic  treatment 
were  absent,  such  as  the  exercise  taken  during  or  after  the  bath  and 
the  local  friction  from  douches  and  from  rubbing  with  hands  or 
towels. 
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Table  lY  shows  the  results  obtained  during  observations  made 
upon  patients  of  the  psychopathic  hospital  who  were  taking  baths 
for  therapeutic  purposes.  We  were  permitted  to  make  these 
observations  through  the  courtesy  of  Dr.  A.  M.  Barrett.  In  these 
cases,  the  rate  was  taken  before  the  electric  cabinet  bath,  after 
the  electric  cabinet  bath,  and,  finally,  after  cold  procedures  which 
consisted  of  gradually  cooled  showers  and  douches. 

Table  IV.     Electric  cabinet  baths  followed  by  cold  showers. 

Average  Original  After  coming  After  cold  Highest  body 

Name.  room  temp.  rates.  out  of  E.  C.  B.  procedures.        temp. 

Smi 26  6.7  10.0  8.5  37.5 

Schu 24  4.7  11.5  4.5  37.7 

Wood 24  5.3  10.0-6  5.2  37.3 

Per 24  5.0*  11.0  5.2*  37.5 

In  Table  V  are  recorded  the  effect  of  cold  showers  as  ordinarily 
taken  by  vigorous  young  adults.  The  rates  were  taken  before 
undressing,  after  undressing,  and  again  after  dressing. 


Table  V.     Cold  showers. 

Room 

After 

Mouth  temperatures. 

Name. 

temp. 

Dressed.      Undressed,     shower. 

Before. 

After. 

Hew 

.      .        25 

6.2                6.7             4.4-5.8 

37.0 

36.6 

War 

.      .        25 

2.0                2.4                  5.9 

36.7 

37.2 

Hoy 

.      .        25 

2.6               3.8*                4.1 

37.0 

36.9 

In  these  last  two  sets  of  observations  the  apparatus  was  taken 
oft'  and  applied  several  times.  The  cold  procedures  were  accom- 
panied by  considerable  exercise  and  were  followed  by  a  vigorous 
rubbing  with  a  towel.  While  it  was  impossible  to  obtain  as  many 
records  in  these  cases,  and  while  the  immediate  effects  of  procedures 
could  not  be  followed,  yet  they  represent  more  accurately  the 
changes  which  occur  in  practical  bath  treatments. 


EFFECT   OF   HOT    PROCEDURES. 

As  hot  procedures,  the  full  tub  bath,  the  hot  air  bath,  and  the 
electric  cabinet  bath  were  used,  and  these  were  continued  until  the 
individuals  perspired  profusely.    During  these  applications  of  heat 

Am  Phys  24 
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the  mouth  temperatures  invariably  rose.  During  the  hot  air  and 
the  electric  cabinet  baths  the  mouth  temperatures  rose  to  at  least 
.'37.2°  and  usually  to  37.5°  or  37.7°.  In  the  full  tub  baths  the  indi- 
viduals were  largely  covered  with  hot  water  (41°  to  43°),  and  the 
body  temperatures  usually  rose  above  37.8°  and  frequently  above 
38°.  During  these  hot  procedures  the  rate  of  blood  flow  through 
the  arm  invariably  increased,  never  being  below  10  c.c.  per  100  c.c. 
of  arm  substance  per  minute,  and  often  exceeding  20  c.c.  These 
rates  were  from  tw^o  to  ten  times  the  original  rates,  but  this  ratio 
seemed  to  depend  more  on  the  original  than  on  the  final  rate.  The 
flow  increased  even  though  the  arm  itself  was  not  directly  exposed 
to  high  temperatures.  While,  in  general,  the  acceleration  of  flow 
was  greater  when  the  mouth  temperature  was  high,  there  seemed  to 
be  no  strict  parallelism  between  the  two. 

WTien  the  hot  procedures  were  over  and  the  individuals  were 
exposed  to  ordinary  room  temperatures,  a  fall  occurred  in  the  rate 
of  blood  flow  through  the  arm,  usually  reaching  70  per  cent,  or  less 
of  the  highest  previous  rate.  In  one  patient  (Table  I,  Cha.),  who 
was  quite  unaccustomed  to  baths,  the  rate  rose  during  the  hot  tub 
bath  from  2  c.c.  to  14  c.c,  but  it  fell  to  the  original  rate  when  the 
hot  water  was  let  out  of  the  tub.  The  body  temperature  at  this 
time  was  37.8°  and  we  regarded  this  abrupt  fall  as  pathological. 
The  results  obtained  on  the  patients  of  the  psychopathic  hospital 
(Table  IV)  showed  rather  less  than  the  customary  accelerations  of 
blood  flow  after  the  electric  cabinet  bath.  Two  causes  contributed 
to  produce  this  result.  One  was  the  initial  warm  temperature  of  the 
room  which  gave  these  patients  relatively  rapid  rates  before  enter- 
ing the  cabinet.  The  other  was  the  fact  that  our  apparatus  was 
re-applied  after  the  patients  had  come  out  of  the  cabinet,  and  that 
during  the  elapsed  time  the  rates  probably  fell  below  what  they  had 
been  in  the  cabinet. 


EFFECT   OF   COLD    PROCEDURES. 

The  eftect  of  simple  cold  procedures  following  hot  procedures  was 
quite  uniform  in  that  they  always  caused  a  fall  in  the  rate  of  flow 
through  the  arm.    The  extent  of  this  fall,  however,  varied  greatly. 
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In  some  the  cold  reduced  the  flow  to  less  than  the  original,  while 
in  others  the  reduction  was  much  less  marked,  and  the  flow  was 
left  considerably  above  the  original  rate,  though  usually  below  that 
produced  by  heat.  In  a  general  wa}',  when  no  exercise  was 
taken  and  no  friction  was  given,  the  rate  of  blood  flow  was  more 
apt  to  remain  above  the  original  rate  if  the  body  temperature  had 
been  much  elevated  by  the  preceding  heat.  In  such  cases,  the  indi- 
viduals usually  took  the  cold  showers  with  ease  and  were  left  warm 
and  exhilarated,  reactions  being  obtained  without  exercise  or 
friction. 

When  primary  cold  procedures  were  given  without  exercise  and 
without  friction,  or  when  repeated  cold  procedures,  after  hot  ones, 
were  given,  the  rate  of  flow  through  the  arm  was  reduced  by  each 
shower.  This  result  was  obtained  both  when  the  arm  studied  had 
been  directly  exposed  to  the  cold  water  and  when  it  had  been 
protected  by  being  enclosed  in  the  plethysmograph. 

Attempts  were  made  repeatedly  to  obtain  records  during  the  cold 
sprays,  but  the  results  were  rather  unsatisfactory,  partly  on  account 
of  involuntary  movements  of  the  individual  and  partly  because  it 
was  difficult  to  protect  the  plethysmograph  from  the  cold  spray 
which  caused  the  enclosed  air  to  shrink.  We  frequently  gained  the 
impression,  however,  that  the  flow  during  the  shower  was  somewhat 
slower  than  it  was  a  few  minutes  later. 


EFFECT    OF   VARIATIONS    IN    BODY   TEMPERATURE. 

Warm  procedures  invariably  raised  the  mouth  temperatures  to 
some  extent.  In  our  experiments  this  was  most  marked  in  those 
taking  hot  water  tub  baths  which  usually  raised  the  temperature 
to  37 . 9°  or  over.  W^hen  hot  air  or  electric  cabinet  baths  were  used 
the  rises  in  temperature  were  less  marked,  but  the  mouth  records 
always  exceeded  37.2°  and  often  exceeded  37.5°.  The  more  marked 
effect  of  hot  water  baths  is  due,  in  part,  to  the  high  specific  heat  of 
water,  but  still  more  to  the  fact  that  they  prevented  evaporation 
from  the  portions  of  the  body  immersed  in  water,  so  that  the  indi- 
viduals lost  this  method  of  maintaining  their  normal  temperatures. 
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During  cold  procedures  the  body  temperatures  were  not  reduced 
below  the  normal  in  a  large  number  of  therapeutic  treatments 
studied,  but  when  repeated  or  prolonged  cold  procedures  were 
given,  it  frequently  happened  that  the  mouth  temperatures  fell 
below  36.7°. 

To  what  extent  do  these  variations  in  the  body  temperature 
influence  the  blood  flow  in  the  arms  and  the  various  phenomena 
accompanying  hydrotherapeutic  treatments?  The  effect  of  the 
body  temperature  is  naturally  a  general  one  and  not  dependent 
upon  the  point  at  which  the  thermic  application  is  made.  It 
must,  therefore,  be  distinguished  from  the  local  effect  of  hot  or 
cold  water,  which  usually  exceeds  the  distant  effects.  It  would 
seem  from  experimental  e\'idence  that  such  distant  effects  of  hot 
procedures  may  be  produced  either  by  reflexes  excited  by  stimula- 
tion of  the  thermic  sense  organs  in  the  skin,^  or  by  changes  in  the 
temperature  of  the  carotid  blood  which  supplies  the  brain.^  The 
relative  importance  of  these  factors  in  producing  the  circulatory 
changes  of  man  during  the  therapeutic  use  of  water  has  not  been 
carefully  studied  by  scientific  methods,  though  recent  writers' 
have  usually  assumed  that  distant  effects  are  caused  by  reflexes 
arising  from  the  cutaneous  thermic  sense  organs  and  acting  upon 
the  peripheral  vessels  by  way  of  the  vasomotor  centre. 

Several  facts  indicate  that  the  body  temperature  is  a  factor 
wliich  cannot  be  neglected  in  this  connection.  The  ordinary  meas- 
ures used  in  therapeutic  institutes  for  hydrotherapy  emphasize  the 
importance  of  preventing  heat  losses  from  the  body.  The  rooms 
are  kept  unusually  warm,  the  cold  procedures  are  short,  and  individ- 
uals not  accustomed  to  baths  are  given  preliminary  hot  procedures. 
In  our  experience,  when  the  body  temperature  is  reduced,  cold 
procedures  are  apt  to  leave  the  individuals  chilly  and  with  a  slow 
peripheral  rate  of  flow.  After  hot  water  baths,  on  the  other  hand, 
where  the  body  temperature  is  considerably  elevated,  cold  pro- 

1  Wincklcr,  Studien  iiber  die  Reeinflussung  dor  Hautgefasse  durch  thcrniische  Reize,  Sitzungs- 
ber.  d.  K.  Akad,  d.  Wissonsohft.  Math-Xatur  CI.  cxi,  3rd  Abt.,  11)02,  OS;  Zwanitsky,  Ueber 
den  Einfluss  der  periphcren  Xerven  auf  die  Warmeregulieriing  durch  die  Hautgefasse,  Arch  f. 
Anat.  u.  Physiol.,  Physiol  Abteil.,  1900,  p.  405. 

-  Kahn,  Ueber  die  Erwiirmung  des  Carotidenblutes,  Arch.  f.  anat.  u.  Phy.siol.,  Physiol. 
Abteil.,  Suppl.,  1904,  p.  SI. 

'  O.  Muller,  loc.  cit. 
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cedures  are  borne  unusually  well,  even  though  the  room  is  cold. 
The  one  exception  to  this  rule  which  we  observed  (Cha.,  Table  I) 
was  regarded  as  a  pathological  chilling  on  exposure  to  a  cool  room 
after  a  warm  procedure. 

In  order  to  study  more  accurately  the  relation  between  the  effect 
of  thermic  stimuli  and  the  effect  of  body  temperatures,  two  experi- 
ments were  performed  in  which  an  effort  was  made  to  distinguish 
these  factors.     The  experiments  were  performed  in  a  cool  room 


Fig.  4  — The  relation  between  the  mouth  temperature  and  the  blood  flow  in  the  arm  dur- 
ing a  hot  tub  bath.  Note  that  the  rate  rose  at  the  beginning  of  the  bath  before  the  mouth 
temperature  showed  a  change;  also  that  the  rate  fell  when  the  water  ran  out  while  the 
mouth  temperature  was  still  above  38°  C. 


(18.5°),  the  individuals  were  given  hot  tub  baths,  and  the  mouth 
temperatures  raised  to  about  38.4°  C.  The  water  was  then  run  out 
of  the  tub  and  the  individuals  left  exposed  to  the  cool  air  of  the  room 
until  the  mouth  temperatures  fell  to  normal.  A  series  of  readings 
were  made  of  the  mouth  temperatures  and  of  the  rates  of  flow 
through  the  arm.  Essentially  the  same  results  were  found  in  both 
experiments,  but  the  more  striking  of  the  two  are  shown  in  Fig.  4. 
In  Fig.  4  it  will  be  seen  that  the  original  rate  of  about  6  c.c.  fell 
under  the  influence  of  a  cool  room  and  partial  exposure  to  4  c.c. 
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The  individual  then  undressed  and  was  covered  with  a  light  blanket, 
the  rate  at  the  end  of  this  being  6.5.  The  tub  was  filled  with  water 
of  a  temperature  of  41.7°,  and  the  rate  of  blood  flow  rose  almost 
immediately  to  above  10  c.c.  This  change  occurred  before  any 
rise  in  the  mouth  temperature  was  recorded.  As  the  body  temper- 
ature rose  the  rate  of  blood  flow  took  a  slightly  higher  level,  and 
finally,  with  the  body  temperature  of  38°,  the  blood  flow  reached  a 
high  mark  of  19  c.c.  In  the  second  experiment  this  secondary  rise 
of  blood  flow  did  not  occur.  When  the  water  was  run  out  of  the 
tub  and  the  individual  was  exposed  to  the  cold  air  of  the  room,  the 
rate  of  blood  flow  fell  almost  immediately  to  the  neighborhood  of 
6  c.c,  although  at  this  time  the  mouth  temperature  remained 
above  38°.  A  marked  fall  in  blood  flow  did  not  occur  until  the 
temperature  reached  37.3°  when  the  rate  fell  somewhat  below 
the  original  rate. 

In  these  experiments  we  ha^'e  a  clear  demonstration  that 
the  rate  of  blood  flow  in  the  arm  which  was  kept  continuously 
in  the  air  plethysmograph  varied  independently  of  the  body  tem- 
perature. The  rate  increased  promptly  when  the  body  was  covered 
with  hot  water  and  before  the  body  temperature  was  raised,  and  it 
fell  promptly  when  the  water  was  let  out,  although  the  body  tem- 
perature remained  high.  We  believe,  however,  that  the  elevated 
body  temperature  prevents  excessive  constriction  of  the  peripheral 
vessels,  for  exposures  to  a  room  temperature  of  18.5°  usually  send 
down  the  rate  much  more  than  what  was  found  seven  minutes 
after  the  hot  bath.^  In  contrast  to  these  observations  we  have 
noted  on  several  occasions  that  when  the  body  temperature  was 
slightly  subnormal,  exposure  to  a  cool  room  almost  immediately 
reduced  the  flow  to  the  neighborhood  of  1  c.c,  and  the  individual 
became  very  chilly.  These  experiments  indicate  that  while  the 
external  temperature  exercises  a  more  poAverful  eftect  upon  the 
peripheral  blood  flow  than  does  the  bod}^  temperature,  the  effect 
of  the  latter  should  not  be  neglected.  In  practical  hydrotherapy, 
the  slight  elevations  of  temperature  caused  by  the  hot  procedures 
and  the  avoidance  of  excessive  heat  losses  tend  to  prevent  the 

1  Hewlett,  The  Effect  of  Room  Temperature  upon  the  Blood  Flow  in  the  Arm,  with  a  Few 
Observations  on  the  Effect  of  Fever,  Heart,  1911,  vol   ii,  p.  230. 
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excessive  constriction  of  the  vessels  with  chilhng  which  are  apt 
to  follow  exposure  to  cold  air  or  cold  water  if  the  body  temperature 
is  normal  or  subnormal. 


THE  EFFECT  OF  EXERCISE  AND  FRICTION. 

We  have  already  stated  that  cold  procedures  without  exercise 
or  friction  were  invariably  accompanied  by  a  fall  in  the  rate  of 
flow  through  the  periphery.  In  Table  V,  however,  it  will  be  seen 
that  in  two  of  three  individuals  a  primary  cold  bath  was  followed 
by  an  acceleration  in  the  peripheral  rate  of  flow.  Similar  results 
were  obtained  on  several  occasions  at  the  end  of  long  tub  experi- 
ments when  the  individual  took  a  final  cold  shower  with  exercise 
and  rubbing.  (See,  for  example,  the  first  experiment  in  Table 
II.)  It  would  appear,  from  a  comparison  of  our  results,  that  Avhen 
an  acceleration  of  flow  occurs  after  primary  cold  procedures,  it  is 
due  to  the  exercise  and  friction  with  which  these  are  accompanied. 
This  was  especially  noticeable  in  Table  V,  War.,  who  showed  the 
most  marked  increase  of  flow,  was  unaccustomed  to  showers, 
took  a  very  short  one,  and  exercised  vigorously.  The  difference  in 
our  results  may  have  been  due,  in  part,  to  the  fact  that  where  the 
arm  was  kept  continuously  in  the  plethysmograph,  careful  drying 
was  not  attempted  and  the  rate  was  held  down  by  the  wet  condition 
of  the  skin.  Under  any  circumstances  it  is  apparent  that  primary 
cold  procedures  never  accelerate  the  rate  of  flow  through  the  arm 
to  the  same  extent  as  do  hot  procedures.  In  some  cases  a  moderate 
acceleration  is  obtained,  in  others  the  rate  is  not  much  changed. 
When,  however,  the  cold  is  given  without  friction,  exercise,  and 
dr^-ing,  the  rate  of  the  flow  invariably  falls  as  a  result  of  the  pro- 
cedure. 

THE  REACTION. 

The  reaction  after  cold  procedures  plays  an  extremely  important 
part  in  practical  hydrotherapy.  The  patient  is  said  to  react  well 
when  he  feels  exhilarated  and  warm  and  when  the  skin  becomes 
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pink.  The  absence  of  these,  but  especially  the  sense  of  chilliness, 
constitutes  a  failure  to  react.  It  is  not  always  easy  to  define  a 
reaction.  This  is  especially  true  when  the  individual  feels  exhila- 
rated and  warm  immediately  after  the  cold  procedure,  but  becomes 
chilly  on  the  least  exposure  or  spontaneously  within  the  next  half- 
hour  or  so.  Preliminary  hot  treatments,  warm  rooms,  short  cold 
procedures,  and  the  use  of  exercise  and  friction  tend  to  favor 
reactions. 

In  our  experience,  decided  failures  to  react  are  always  associated 
with  a  slow  peripheral  rate  of  flow.  This  was  seen  especially  in 
those  experiments  where  successive  sprays  were  given  to  individuals 
who  had  been  heated  by  a  hot  tub  bath.  In  these  cases  the  chilli- 
ness indicative  of  a  failure  to  react  always  occurred  when  the  blood 
flow  in  the  arm  had  become  unusually  slow.  On  the  other  hand, 
even  a  fairly  typical  reaction  was  not  necessarily  accompanied  by 
a  fast  rate  of  blood  flow  through  the  arm.  In  some  cases  (Table 
II),  the  rate  fell  after  a  cold  spray,  and  yet  the  individuals  gave 
the  appearance  and  had  the  sensations  of  fair  reactions.  In  such 
cases  the  red  color  of  the  skin  must  have  been  a  purely  local  phe- 
•nomenon  and  not  associated  with  a  dilatation  of  the  deeper  vessels. 
Usually,  the  best  reactions  were  seen  when  the  rate  of  blood  flow 
did  not  sink  much  below  the  original  rate,  and  quite  frequently  it  was 
moderately  elevated  during  the  reaction.  Our  experiments  seem 
to  dispose  finally  of  the  old  views  of  Wintermitz,^  concerning  the 
effect  of  cold  and  heat  upon  the  blood  flow  in  the  arm.  Winter- 
mitz  believed  that  heat  caused  a  "passive"  dilatation  of  the  vessels 
with  slowing  of  the  blood  current.  Numerous  physiological  experi- 
ments as  well  as  our  observations  on  man  have  shown  that  heat 
markedly  accelerates  the  rate  of  blood  flow  in  an  extremity.  The 
effect  of  cold,  however,  is  more  complicated.  It  is  well  recognized 
that  under  ordinary  conditions  cold  contracts  the  bloodvessels  and 
lessens  the  blood  flow.  ^Yhen  intense  cold  is  applied  for  some  time, 
as  in  the  case  of  an  ice-bag,  it  causes  a  redness  due  to  a  dilata- 
tion of  the  local  capillaries.  We  are  unable  to  say  whether  this  is 
accompanied  by  an  increased  flow  or  not.     Furthermore,  in  the 

1  These  have- been  subjected  to  a  destructive  criticism  by  Matthcs,  Lehrbuch  der  Klinische 
llydrotherapie,   Jena,    1903. 
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reaction  after  cold  procedures,  it  has  been  assumed  that  there  is 
dilatation  of  the  bloodvessels,  and  Wintermitz  went  so  far  as  to 
state  that  this  "active"  dilatation,  in  contradistinction  to  the  dila- 
tation caused  by  heat,  is  accompanied  by  an  increased  flow.  Our 
experiments  indicate  that  while  the  blood  flow  may  be  increased 
during  reaction,  this  is  never  very  marked,  and  it  is  never  increased 
to  the  same  extent  as  it  is  during  hot  procedures. 

On  the  other  hand,  we  frequently  obtained  the  impression  that 
a  secondary  dilatation  of  the  bloodvessels  may  occur  following 
cold  procedures  independently  of  the  immediate  effect  of  exercise 
and  friction.  It  was  often  difficult  to  be  certain  that  this  dilatation 
did  not  result  merely  from  the  cessation  of  the  cold  stimulus.  In 
one  case  (Table  V,  Hew.),  however,  we  had  an  unusually  clear  indi- 
cation of  the  relation  between  the  glow  of  a  reaction  and  the  periph- 
eral rate  of  blood  flow.  In  this  experiment  the  original  rates  of  flow 
varied  from  5.5  c.c.  to  7.2  c.c.  Immediately  after  undressing,  a 
rate  of  6.7  c.c.  was  obtained  but  a  cold  draught  from  the  room  in 
which  the  cold  shower  was  running,  caused  a  momentary  chilliness 
with  reduction  of  the  rate  to  4  c.c.  An  ordinary  cold  shower  was 
then  taken,  following  which  the  individual  dried  himself,  returned 
to  the  tub,  and  was  loosely  covered  by  a  dry  blanket.  The  rates  of 
flow  taken  immediately  after  were  4.8  c.c,  and  4.2  c.c,  and  at  this 
time  he  still  felt  a  little  cold  from  the  water.  After  the  second  deter- 
mination a  feeling  of  warmth  was  experienced,  and  with  this  the 
rate  of  flow  increased  to  5.6  c.c  and  6  c.c.  In  this  case  the  feeling 
of  warmth  and  the  increased  rates  were  not  due  to  the  immediate 
effect  of  exercise  or  friction,  because  they  occurred  when  the  indi- 
vidual was  at  rest.  This  glow,  with  normal  or  somewhat  increased 
rate  of  flow,  may  occur  even  though  the  body  temperature  is  sub- 
normal. We  were  able  to  demonstrate  this  repeatedly  Avhen  cold 
showers  with  exercise  and  friction  were  taken  at  the  end  of  long  tub 
exposures.  While  it  is  possible  thus  to  raise  the  rate  by  the  ordinary 
cold  shower  in  vigorous  individuals  with  subnormal  temperatures, 
and  while  at  the  time  these  individuals  often  feel  exhilarated  and 
warm,  it  was  noticed  repeatedly  that  they  were  at  the  same  time 
very  sensitive  to  chilling  influences,  and  that  a  slight  draught  would 
cause  a  chilling  sensation  with  a  marked  slowing  of  the  rate.     It 
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was  also  noticed  that  when  these  individuals  remained  quiet  in  a 
room  of  ordinary  temperature,  the  glow  was  apt  to  be  followed  by 
chilliness.  It  seemed  to  us,  therefore,  that  while  a  momentary 
reaction  may  be  produced  when  the  body  temperature  is  subnormal, 
such  a  reaction  is  apt  to  be  fleeting  and  followed  by  chilliness  on 
slight  exposure. 

Our  experiments  support  the  general  practice  in  hydrotherapeutic 
rooms  of  preventing  such  heat  losses  that  the  body  temperature  is 
lowered.  Even  when  this  is  done,  some  individuals  (Table  I,  Cha.) 
may  chill  when  exposed  to  cold  air  or  cold  water.  The  ideal  con- 
ditions for  a  reaction  after  cold  are  attained  when  exercise  and 
friction  are  used,  the  room  is  warm,  and  the  body  temperature 
is  not  allowed  to  fall  beloTV  the  normal. 


CONCLUSIONS. 

1.  When  hot  water  is  applied  to  the  arm,  the  local  rate  may  be 
increased  from  four  to  eight  times,  and,  when  cold  is  applied,  the 
local  rate  may  fall  to  one-half  or  one-fourth  of  the  original. 

2.  These  variations  are  often  associated  with  similar,  though  less 
marked,  changes  in  the  blood  flow  in  the  opposite  arm.  The  latter 
is  also  influenced  by  the  room  temperature  and  the  chilliness  or 
warmth  of  the  individual. 

3.  A  diminution  of  the  contractile  power  of  the  vessels  may  occur 
after  exposure  to  excessively  hot  water. 

4.  General  hot  procedures  cause  a  marked  acceleration  in  the 
blood  flow  through  the  arm,  and  general  cold  procedures  without 
exercise,  friction,  or  drying  decrease  the  blood  flow  in  the  arm. 

5.  When  exercise,  friction,  and  drying  are  given  with  cold  pro- 
cedures, the  slowing  may  be  more  or  less  neutralized  and  the  rate 
may  even  be  raised  somewhat  above  the  original. 

6.  Acceleration  of  blood  flow  in  an  arm  not  directly  exposed  to 
the  hot  procedure  is  due  in  the  main  to  reflexes  excited  by  thermic 
stimulation  of  the  cutaneous  sense  organs.  The  rise  of  body  temper- 
ature, however,  tends  to  prevent  an  excessive  contraction  of  the 
peripheral  vessels  when  the  individual  is  exposed  to  cold. 
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7.  It"  the  body  temperature  is  subnormal,  an  immediate  reaction 
may  follow  cold  procedures  which  are  accompanied  by  friction  and 
exercise,  but  the  individual  is  liable  to  become  chilly  later. 

8.  Reactions  are  usually,  but  not  necessarily  accompanied  by 
normal  or  moderately  increased  rates  of  flow. 


DISCUSSION. 


Dr.  Henry  Sewall:  I  feel  that  this  is  a  vastly  more  complex  subject 
in  its  variants  than  one  easily  appreciates.  I  would  like  to  see  the  full 
paper  and  read  it  at  leisure  in  order  to  get  all  that  one  can  out  of  it.  I 
cannot  but  think  that  what  the  experimenters  have  been  testing  is  propor- 
tionately more  of  a  skin  circulation  than  of  the  circulation  of  the  arm  in 
toto.  I  have  been  led  to  think  that  the  circulation  in  the  interior  of  the 
limb  is  almost  complementarj^  to  that  in  the  surface,  and,  therefore,  when 
3^ou  talk  of  an  increased  blood  flow  through  the  arm,  one  does  not  feel  clear 
as  to  whether  that  is  increased  blood  flow  washing  the  muscles  or  simply 
an  increased  blood  flow  in  the  veins  themselves. 

Dr.  S.  Solis  Cohen:  Considerable  clinical  experience  ■uith  hydro- 
therapeutic  procedures  of  various  kinds  prompts  me  to  ask  some  additional 
information.  Like  Dr.  Sewall,  I  am  inchned  to  think  that  the  external 
circulation  is  not  a  good  index  to  the  interior  circulation.  Thej^  may  vary 
concordantly,  thej^  may  vary  discordanth',  and  very  manj'  factors  must 
be  taken  into  consideration  before  that  can  be  determined.  But  the  par- 
ticular point  on  which  I  desire  some  information  is  in  regard  to  the  two 
factors  of  pressure  and  time.  Mere  temperature  alone  will  not  produce  a 
definite  result.  That  is  to  say,  the  effect  of  hydrotherapeutic  procedures  at 
given  temperature  will  vary  with  time.  Pressure  is  also  an  important 
factor  in  certain  methods.  In  order  to  draw  definite  conclusions,  we  should 
have  these  data.  For  example,  in  regard  to  the  effect  on  body  temperature, 
I  have  noted  so  frequently  that  I  have  no  doubt  of  it,  that  a  very  brief 
and  xery  cold  application  will  raise  this.  That  is  shown  quite  markedly  in 
cases  of  fever,  more  markedly'  than  ^vith  normal  persons.  A  cold  sprinkle, 
or  a  cold  ice  rub,  lasting  from  one-half  minute  to  one  and  one-half  minutes, 
in  certain  cases  of  typhoid  fever,  in  which  this  is  employed  as  a  stimulant 
procedure,  in  cases  of  nervous  depression  especially,  is  alwaj^s  attended 
with  an  increase  of  temperature  which  may  last  for  an  hour  or  two.  Then, 
again,  in  regard  to  the  effect  upon  the  opposite  arm  of  heat  or  cold  apphed 
to  one  arm,  a  very  remarkable  phenomenon  is  shown  in  that  class  of  persons 
to  which  I  have  called  attention,  in  which  the  vasomotor  taxis  is  at  fault. 
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If  3'ou  take  a  man  whose  extremities  are  always  cj'anotic,  sho\nng  a  pre- 
ponderance of  venous  over  capillary  blood  in  the  extremitj'^,  and  immerse 
one  hand  for  a  brief  period  in  ice  water,  that  hand  ■will  become  reddened, 
though  cold,  showing  that  the  blood  has  been  forced  out  of  the  veins  and 
made  to  accumulate  in  the  capillaries;  whereas  in  the  untreated  hand,  the 
cyanosis  becomes  deep  purple,  and  if  the  exposure  of  the  other  hand  be 
continued  long  enough,  black.  The  blood  accumulates  in  the  venous  side 
and  leaves  the  capillaries.  Have  the  authors  of  this  paper  made  any  obser- 
vations as  to  the  vasomotor  reactions  and  their  influence  in  modifying  the 
usual  effect  of  hydrotherapeutic  applications? 

Dr.  Abraham  Jacobi:  Did  the  reader  of  the  paper  say  that  all  his 
temperatures  were  taken  in  the  mouth? 

Dr.  Hewlett:    Yes,  sir.    The  temperatures  were  taken  in  the  mouth. 

Dr.  Abraham  Jacobi:  I  do  not  want  to  be  discourteous  to  anyone, 
except  to  myself.  If  the  observations  were  mine  and  all  made  in  the 
mouth,  I  should  not  have  much  confidence  in  them.  The  only  reliable 
place  where  temperature  should  be  taken  is  the  rectum. 

Dr.  Hewlett:  The  method  used  registers  the  circulation  in  all  the 
tissues  enclosed  within  the  plethysmograph,  and  it  is  impossible  to  say 
which  were  most  affected  by  the  changes  described.  The  importance  of 
the  skin  circulation  is  indicated  by  some  comparisons  made  between  the 
blood  flows  in  the  hand  and  in  the  arm,  which  showed  that  relative  to  its 
volume  the  flow  is  much  faster  in  the  former.  Yet  the  color  of  the  skin  is 
no  reliable  guide  to  the  rate  of  circulation  in  the  arm.  Moderately  warm 
procedures  maj^  leave  the  skin  perspiring  and  pale  j'et  with  an  increased 
flow,  while  cold  procedures  may  leave  a  red  skin  with  little  or  no  accelera- 
tion of  the  current.  A.side  from  hydrotherapeutic  procedures,  the  temper- 
ature of  the  hand  is  the  most  rehable  chnical  guide  to  the  local  flow,  a  warm 
hand  indicating  a  rapid  flow"  and  a  cold  hand  the  reverse.  The  circulation 
in  the  arm  seems  to  be  largelj'  independent  of  the  general  blood  flow.  The 
cold  procedures  used  to  bring  about  reactions  were  of  short  duration 
and  consisted  of  sprays  or  showers  under  high  pressure.  A  rise  of  body 
temperature  was  sometimes  observed  after  such  short  procedures.  The 
falls  in  body  temperatures  were  due  to  repeated  showers  or  to  continued 
exposure  to  cold  air.  The  effect  of  cold  baths  on  older  persons  is  probably 
much  the  same  as  in  younger,  but  the  latter  were  used  because  they  were 
available  and  because,  as  a  rule,  they  react  better.  We  realized  that 
the  mouth  is  not  a  very  reliable  place  to  take  temperatures,  but  as  a  con- 
siderable amount  of  work  was  done  with  the  subject  sitting  in  a  tub  of 
water,  we  thought  that  the  errors  of  rectal  temperatures  would  be  quite 
as  great. 
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Cases  of  chylous  and  pseudochylous  ascites,  until  recently  con- 
founded, or  imperfectly  differentiated,  have  acquired  a  new  interest 
and  a  definite  nosological  status  since  the  publication  of  the  admira- 
ble papers  of  Wallis  and  Scholberg.^  In  the  light  of  their  researches 
the  defects  of  previously  reported  cases  and  the  misleading  state- 
ments in  current  text-books  on  medical  diagnosis  become  manifest.^ 

Like  others  who  have  investigated  this  subject,  I  have  often 
been  unable  to  accept  the  statement  as  to  the  nature  of  the  effusion 
in  cases  of  milky  ascites,  and  for  this  reason,  among  others,  I  am 
induced  to  report  a  single  case  of  a  comparatively  rare  disease. 
Those  who  may  refer  to  it  hereafter  will,  at  least,  have  no  doubt 
as  to  its  nature. 

I  am  indebted  to  Dr.  P.  F.  ^Yilliams,  medical  interne,  for  the 
following  clinical  notes: 

Henrj'  C,  white,  aged  sixty  j'ears,  admitted  to  the  Philadelphia  General 
Hospital  October  12,  1910,  complaining  of  swelling  of  the  abdomen  and 
of  the  right  leg.  The  ascites  began  about  two  weeks  before  admission,  a 
few  days  after  the  swelling  of  the  leg  was  noticed. 

Personal  History.  Born  in  Philadelphia,  and  has  nevei  lived  outside  of 
that  city.  Has  been  successively  a  teamster,  a  ragpicker,  and  a  dj'er. 
Married  at  twentj-one  years  of  age;  had  four  children,  two  of  whom  are 

1  The  Quarterly  Journal  of  Medicine,  1910,  vol.  iii,  and  January,  1911,  vol.  iv. 

'  See  Sahli's  Diagnostic  Methods,  1911,  p.  914,  in  which  a  milky  effusion  is  explained  by  the 
supposition  that  the  "serosa  is  possibly  abnormally  permeable  to  fat-particles."  Ex  uno  disce 
omnes. 
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living.  Wife,  who  is  living  and  in  good  health,  has  had  one  miscarriage. 
Denies  venereal  infection;  acknowledges  having  drunk  whisky  to  excess 
for  the  greater  part  of  his  life.  He  has  been,  however,  a  total  abstainer  from 
tea,  coffee,  and  tobacco.  There  is  nothing  significant  in  the  family  historj', 
beyond  the  negative  fact  of  the  absence  of  cardiac  or  malignant  (cancerous) 
disease  in  the  parents. 

Physical  ExaminatiGn.  Patient  looks  anemic,  and  has  the  aspect  of  a 
man  of  at  least  seventy.  Skin  sallow,  dry,  and  scaly,  hair  graj'  and  sparse, 
and  muscles  wasted.  Pupil  of  right  e5^e  reacts  normally  to  hght;  left  eye 
absent — a  mere  "stump."  He  had  smallpox  at  four  years  of  age,  which 
destroyed  the  sight  of  the  left  eye. 

Chest  thin  and  emaciated;  a  few  coarse,  moist  rales  on  auscultation;  no 
signs  of  fluid  in  pleural  ca\'ities,  or  of  pulmonary  consolidation.  Left  side 
of  chest  wall,  before  and  behind,  slightly  edematous.  Heart  displaced 
slightly  upward  by  abdominal  swelling;  sounds  weak;  faint  mitral,  systolic 
murmur.  Left  arm  tender  and  edematous;  left  axilla  also  tender,  but  no 
enlarged  glands  detected  by  palpation;  some  abrasions  on  left  hand. 

Abdomen  greatly  distended  "oith  fluid,  veins  very  prominent,  umbilicus 
protruding.     Legs  edematous  below  knees. 

On  October  13,  KIO,  the  abdomen  was  tapped  and  seven  quarts  of  milky 
fluid  withdra^\Ti. 

On  October  16,  1910,  the  abdomen  was  found  to  be  filling  up  agam; 
edema  of  left  chest  wall  still  present,  but  less  marked;  veins  in  same  region 
prominent.  A  led  and  tender  area  was  found  on  the  flexor  surface  of  left 
ann  just  below  the  bend  of  the  elbow;  axillarj'  glands  on  left  side  palpable. 
Edema  of  legs  has  disappeared.    Palpable  mass  (tumor  ?)  in  epigastrium. 

October  22,  1910.  Examination  disclosed  the  radial  arteries  sclerptic 
and  calcified;  median  vein  in  left  arm  hard  and  cord-like;  swelling  of  arm 
much  reduced. 

Since  admission  the  patient  has  had  diarrhea,  at  times  amounting  to  ten 
movements  per  diem.    Todaj^  numerous  amebse  were  found  in  feces. 

October  24,  1910.  Diarrhea  continues.  Right  median  vein  is  found  hard 
and  cord-like:  right  axillary  vein  firm;  collateral  veins  distended. 

From  this  time  there  is  a  record  of  fluctuating  edema  of  upper  and  lower 
extremities,  especially  of  left  side,  and  apparently  due  to  venous  thrombosis, 
an  eruption  of  herpes  on  the  left  side  of  abdomen  and  back,  and  repeated 
tappings.  The  patient  vomited  on  two  occasions  only,  viz.,  December  18, 
1910,  and  January  3,  1911.  In  A'iew  of  the  postmortem  findings  this  is 
certainh'  remarkable. 

The  blood  was  examined  several  times: 

October  13,  1910,  red  blood  cells,  3,470,000;  white  blood  cells,  10,200; 
hemoglobin,  50  per  cent.;  polj^moiphonuclears,  SS  per  cent.;  small  lympho- 
cj'^tes,  2  per  cent.;  large  lymphocj'tes,  10  per  cent. 

February  14,  1911,  red  blood  cells,  3,510,000;  white  blood  cells,  10,600; 


henry:  a  case  of  pseudochylous  ascites  383 

hemoglol)in,  65  per  cent.;  polymorphonuclears,  64  per  cent.;  small  lympho- 
cytes, 21  per  cent.;  large  Ij^mphocytes,  15  per  cent. 

Filaria  nocturna  was  carefuUj'  looked  for  in  vain. 

The  Wassermann  reaction  was  positive. 

The  Noguchi  reaction  of  the  abdominal  fluid  was  also  positive. 

The  dates  of  the  tappings,  and  the  amounts  of  fluid  removed,  are  as 
follows : 

October  13,  1910,  seven  quarts  removed. 

November  4,  1910,  six  quarts  removed. 

November,  27,  1910,  eight  quarts  removed. 

December  12,  1910,  seven  quarts  removed. 

December  27,  1910,  six  quarts  removed. 

January  11,  1911,  five  quarts  removed. 

January  25,  1911,  six  quarts  removed. 

February  6,  1911,  eight  quarts  removed. 

February  18,  1911,  seven  quarts  removed. 

The  tumor  in  the  epigastrium  above  mentioned  was  distinctlj^  palpable 
after  paracentesis;  it  was  not  tender,  and  followed  the  respiratory  move- 
ments. After  the  last  tapping,  the  patient,  whose  progress  since  admission 
had  been  steadilj^  do^\Tiward,  sank  rapidh',  and  died  on  February  23,  1911. 
An  autopsy  was  performed  on  February  24,  1911,  b}^  Dr.  Joseph  McFar- 
land,  of  which  the  followdng  is  a  copy: 

"No.  2661.    Philadelphia  General  Hospital.    Henry  C. 

"Pathological  diagnosis:  Cancer  of  pjdorus  (scirrhus);  hypernephroma 
of  kidnej';  chjdous  (?)  ascites;  healed  tuberculosis  of  lungs. 

"Body  of  an  emaciated  white  man.  Left  eye  missing.  Abdomen  dis- 
tended, on  the  wall  of  which  appears  an  aspiration  wound.  Edema,  chieflj' 
of  right  leg.    Opened  by  the  usual  incision. 

"Abdominal  cavity  contained  2.500  c.c.  of  yellow,  milky  fluid. 

"Pericardium  normal.  Heart  small;  surface  ■gathered  and  marked  by  a 
large  milk  spot  anteiiorly  over  the  ventricles,  with  smaller  white  opacities 
posteiiorly  over  the  ventiicles  and  over  most  of  the  right  auricle.  There 
was  no  excess  of  pericardial  fluid,  and  that  present  was  clear,  straw-colored. 
There  was  no  organic  alteration  of  the  heart;  musculature  normal;  valves 
of  normal  thickness  and  cavities  of  normal  size.  The  pulmonic  valve  was 
pecuUar  in  that,  in  addition  to  the  three  leaflets,  theie  was  an  imperfect 
pocket  suggesting  a  fourth  leaflet.  Tricuspid  valve  normal;  aortic  valve 
slightly  thickened  and  stiffened.  Mitral  valve  stiff  and  opaque.  The 
aorta  appeared  quite  normal,  and  was  elastic,  though  there  were  a  few 
pale,  straw-colored  patches  deposited  through  the  arch.  Thoracic  and 
abdominal  aorta  also  quite  normal.  This  condition  of  aorta  is  of  interest, 
as  the  radials  were  calcified  into  pipestems. 

Death  occurred  in  diastole,  as  all  chambers  of  the  heart  were  full  of 
currant-jelly  clots. 
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"Left  pleural  cavity  contained  about  100  c.c.  of  purulent  fluid.  Upper 
lobe  of  lung  was  adherent  posteriorly  and  high  up.  The  lower  lobe  was 
markedly  congested,  its  densit}'  increased  almost  to  the  point  of  consoh- 
dation;  its  pleura  was  covered  with  a  thin  layer  of  fibrin.  When  this  por- 
tion of  lung  was  incised,  bloody  fluid  escaped;  and  on  firm  pressuie  pus 
escaped  from  all  the  severed  bronchioles. 

"The  light  lung  was  attached  to  the  chest  wall  by  firm,  apical  adhesions. 
The  lung  appeared  to  be  normal,  ^^ith  the  exception  of  the  upper  portion 
of  the  lower  lobe  externally,  where  a  stellate  scar  was  found.  When  incised, 
this  showed  a  healed  tubercle  about  the  size  of  a  hma  bean,  sharply  cir- 
cumscribed, encapsulated,  and  composed  of  a  puttj'-like  mass  of  a  uniiorm 
consistency; 

"Abdomen.  The  peritoneum  was  generally  tliickened  and  opaque.  The 
>  vermiform  appendix  occupied  a  pecuhar  position,  and  throughout  its  length 
was  attached  to  the  external  or  right  border  of  the  cecum  behind  the  peri- 
toneum. The  chief  interest  centred  about  a  prominent  mass  m  the 
epigastric  region  a  little  to  the  right,  bound  b}'  adhesions.  This  consisted 
of  a  neoplasm  embracing  the  pylorus,  the  head  of  the  pancreas,  and  the 
bile  ducts.  Complete  dissection  being  impossible,  the  viscera  were 
removed  en  inasse.  This  growth  proved  to  be  a  scirrhus  carcinoma  of 
the  pylorus. 

"The  pylorus  was  about  2^  inches  in  length,  with  a  definite  external  and 
internal  ring.  The  space  between  these  was  the  site  of  a  complete  annular 
ulceration.  Through  the  upper  ring  a  few  carcinomatous  nodules  projected 
into  the  stomach,  but  there  was  no  stenosis,  the  index  finger  easily  passing 
through  the  opening.  The  carcinoma  was  scirrhous  and  the  tissue  dense 
and  unjdelding.  The  pylorus  was  so  intimately  adherent  to  the  pancreas 
that  it  could  not  be  dissected  away  ■o'ithout  cutting  that  viscus.  A  car- 
cinomatous mass  was  found  in  the  head  of  the  pancreas  about  the  size  of  a 
pea,  near  the  pylorus.  In  addition  to  this  there  was  a  chronic  interstitial 
pancreatitis,  by  which  it  was  greath'  indurated. 

''The  duodenum  was  the  seat  of  chronic  congestion  posteriorly.  At  the 
papilla  of  Vater  there  was  a  yellowish  nodule  into  which  a  probe  could  be 
introduced  for  some  distance,  but  not  into  a  bile  duct.  The  general 
induration  and  extension  of  the  viscus  made  it  impofsible  to  trace  the 
ducts. 

"Chronic  cholecj'stitis  was  apparent.  The  spleen  was  atrophied  from 
chronic  interstitial  splenitis.  The  surface  was  dense  and  firm,  with  the 
trabeculse  distinct. 

"The  adrenals  were  normal  in  size,  but  of  a  peculiar  color,  as  if  bile- 
stained. 

"The  kidneys  were  small,  i)ut  apparentlj-  normal.  The  bladder  and 
ureters  were  normal.  There  was  a  minute  hypernephroma  of  the  right 
kidney. 
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"The  liver  was  small,  with  some  thickening  of  the  capsule.  The  paren- 
chyma was  normal." 

The  chief  interest  of  the  autops}-  is  of  a  negative  character.  Xo  enlarge- 
ment of  abdominal  lymph  nodes  or  distention  of  lymphatic  channels  was 
found.  The  absence  of  all  signs  of  disease  of  the  hepatic  parenchyma  came 
as  a  surprise,  for  duiing  life  the  ascites,  so  rapidly  recurring  after  each 
tapping,  was  believed  to  be  due  to  hepatic  cirrhosis.  It  is  possible  that  the 
abdominal  effusion  was  caused  by  compression  of  the  portal  vein  by  the 
pyloric  tumor,  but  the  organs  were  so  matted  together  by  the  neoplasm 
that  the  veins  and  ducts  of  the  liver  could  not  be  dissected  in  a  satisfactory 
manner. 

This  case  does  not  stand  alone  in  so  far  as  the  absence  of  the 
usual  causes  of  ascites  is  concerned.  In  many  of  the  recorded  cases, 
neither  portal  obstruction  nor  peritoneal  inflammation  was  detected. 
The  mere  presence  of  carcinoma,  and  especially  carcinoma  of  the 
stomach  seems  to  be  of  etiological  influence  in  the  production  of 
pseudochylous  ascites.^  The  carcinoma  of  the  stomach  was,  of 
course,  suspected  during  the  patient's  lifetime,  but  the  almost  com- 
plete absence  of  vomiting  did  not  seem  to  warrant  its  location  in  the 
pylorus.  The  comparatively  high  blood  count  (3,510,000)  about  a 
week  before  death,  taken  in  connection  with  the  profound  cachexia, 
is  of  interest  and  is  corroborative  of  views  which  I  expressed  many 
years  ago  in  connection  with  the  differential  diagnosis  between 
pernicious  anemia  and  latent  gastric  carcinoma.-  As  I  then  pointed 
out,  the  number  of  red  blood  cells  per  c.mm.  rarely  descends 
below  3,000,000,  while  in  pernicious  anemia  it  is  generally  below 
1,000,000.  A  pernicious  anemia  patient  with  less  than  20  per 
cent,  of  the  normal  number  of  red  cells  may  be  able  to  walk  long 
distances,  while  a  patient  with  gastric  carcinoma,  with  a  count  of 
3,500,000  red  cells,  may  be  scarcely  able  to  sit  up  in  bed.  As  I  have 
previously  expressed  it,  in  pernicious  anemia  the  cachexia  does 
not  keep  pace  with  the  oligocythemia;  in  gastric  cancer  the  oligo- 
cythemia does  not  keep  pace  with  the  cachexia.^ 

>  See  Wallis  and  Scholberg's  Statistics,  loc.  cit. 

-  Archiv  f.  Verdauungs-Krankheiten,  Band  iv,  Heft  1. 

'  "Die  Verminderung  in  der  Zahl  der  roten  Blut  Korperchen  bei  Carcinom  des  Magnus  halt 
nicht  Schritt  mit  der  Cachexie;  bei  pernicioser  Anamie  halt  die  Cachexie  nicht  Schritt  mit  der 
Oligocy  thamie, "  Archiv  f .  Verdauungs-Krankheiten,  loc.  cit. 
Am  Phys  25 
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ANALYSIS  OF  FLUID,  BY  DR.  TRACY. 

General  Characters  of  the  Fluid.  The  fluid  was  yellowish  white 
and  opaque.  A  small  sample  freshly  aspirated  on  February  18, 
1911,  had  a  very  faint  odor,  not  characteristic.  A  half-gallon  of 
fluid  received  on  February  24,  1911,  which  was  a  mixture  of  fluid 
removed  on  February  18  and  that  removed  at  autopsy  on  February 
25,  had  an  odor  curiously  suggestive  of  oyster  liquor. 

There  was  no  spontaneous  coagulation. 

The  fluid  was  kept  in  the  ice  chest  and  showed  no  sign  of  putre- 
faction after  six  vreeks.  During  the  first  month  the  appearance  of 
the  fluid  did  not  change;  there  was  no  separation  of  a  creamy  layer 
on  the  surface,  but  small  masses  of  mucoid  material  were  deposited. 
About  the  fifth  week  it  was  noticed  that  a  gradual  sedimentation 
was  occurring,  a  creamy-white  precipitate  settling,  leaving  a  clearer, 
amber-colored  liquid.    The  odor  remained  unchanged. 

The  specific  gravity  of  the  fluid  was  1008. 

The  reaction  was  amphoteric  to  litmus,  and  with  methyl-orange 
as  indicator  the  alkalinity  was  equivalent  to  63.9  c.c.  of  yq-  sodium 
hydroxide  for  100  c.c.  of  fluid. 

^Microscopically,  an  occasional  leukocyte  was  seen,  but  no  fat 
droplets  could  be  detected,  even  with  the  aid  of  Sudan  III. 

Shaking  with  ether  gave  a  yellow  ethereal  extract,  and  left  the 
opacity  of  the  liquid  unaltered,  but  the  color  lighter.  Evaporation 
of  this  ethereal  extract  yielded  a  fatty  residue  in  which  the  droplets, 
readily  staining  with  Sudan  III,  were  easily  detected  under  the 
microscope. 

Filtration  through  paper  did  not  alter  the  appearance  of  the  fluid, 
but  filtration  through  a  Berkefield  candle  yielded  a  clear,  amber- 
colored  filtrate.  This  filtrate,  though  kept  in  the  ice  chest,  under- 
went putrefactive  change  within  a  week. 

Centrifugation  for  forty-five  minutes  at  3000  revolutions  per 
minute  did  not  alter  the  appearance  of  the  fluid,  but  a  small  drop  of 
fat  appeared  on  the  surface,  and  a  very  slight  deposit  was  noted, 
consisting  chiefly  of  polynuclear  leukocytes. 

Chemical  Characters  of  the  Fluid.  The  total  solids  in  100  c.c. 
of  the  fluid  were  2.1222  grams.    This  residue  was  grayish  yellow 
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and  had  an  odor  like  that  of  dried  biscuit  or  cake.  During  evapora- 
tion an  egg-hke  odor  was  marked. 

Ash.  The  ash  of  100  c.c.  was  0.7892  gram,  containing  0.3514 
gram  of  chlorine,  equivalent  to  0.5823  gram  sodium  chloride. 

Phosphates  were  also  present  in  notable  amount;  and  a  small 
amount  of  sulphate. 

Proteins.  Boiling  the  fluid  caused  a  marked  coagulation,  which 
was  intensified  by  addition  of  a  few  drops  of  acetic  acid.  Removal 
of  the  coagulum  left  a  colorless  filtrate,  which  responded  to  the  biuret 
reaction  and  to  that  of  Millon,  showing  the  presence  of  a  protein 
non-coagulable  by  heat. 

Addition  of  a  large  excess  of  hot  alcohol  to  100  c.c.  of  the  original 
fluid  yielded  a  heav>^  precipitate  of  protein,  which,  after  repeated 
extraction  with  hot  alcohol,  was  dried  and  found  to  weigh  1.648 
grams.  The  yellow  alcoholic  extract  was  quite  clear  while  hot,  and 
gave  no  protein  reactions. 

Mixing  250  c.c.  of  the  original  fluid  with  an  equal  volume  of 
saturated  solution  of  ammonium  sulphate  yielded  a  creamy-white 
flocculent  precipitate,  which,  after  standing  for  twenty-four  hours, 
was  removed  by  filtration.  This  precipitate  stirred  into  350  c.c. 
of  distilled  water  gave  an  opaque  liquid  almost  identical  in  appear- 
ance with  that  of  the  original  fluid.  This  suspension  was  again 
precipitated  by  addition  of  an  equal  volume  of  saturated  ammonium 
sulphate  solution. 

This  creamy  precipitate  was  only  partially  soluble  in  dilute 
(10  per  cent.)  sodium  chloride  solution.  The  precipitate  was  ex- 
tracted with  ether,  which  removed  all  yellow  tinge,  and  the  remaining 
white  precipitate  was  now  completely  soluble  in  dilute  sodium  chlo- 
ride solution.  The  precipitate  before  extraction  with  ether  gave, 
after  fusion  with  sodium  carbonate  and  potassium  nitrate,  a 
decided  phosphate  reaction  with  ammonium  molybdate;  after 
ether  extraction,  however,  no  phosphate  reaction  was  obtained. 
The  presence  of  phosphates  was  readily  demonstrated  in  the  ether 
extract. 

The  conclusion  was  reached,  therefore,  that  the  precipitate  here 
dealt  with  constituted  a  "globulin-lecithin  complex"  such  as  is 
described  by  Wallis  and  Scholberg. 
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After  removal  of  the  globulin-lecithin  complex,  a  filtrate  remained 
which  was  slightly  opalescent.  Addition  of  acetic  acid  in  the  cold 
increased  the  opalescence  slightly,  suggesting  the  presence  of  mucin. 
This  filtrate  also  coagulated  on  boiling  without  the  addition  of  acid 
(serum  albumin). 

The  addition  of  ammonium  sulphate  to  the  above  filtrate,  to 
the  point  of  saturation,  yielded  a  flocculent  precipitate  which  was 
readily  dissolved  in  distilled  water,  and  was  undoubtedly  serum 
albumin.  After  removal  of  this  precipitate  the  filtrate  failed  to 
respond  to  any  of  the  protein  tests. 

Filtration  through  a  Berkefeld  candle,  as  previously  noted, 
yielded  a  clear,  amber-colored  filtrate  which  gave  all  the  protein 
color  and  reactions  and  was  coagulable  by  heat.  Xo  precipitate  was 
produced  in  this  filtrate  by  half-saturation  with  ammonium  sul- 
phate, and  the  conclusion  was,  therefore,  drawn  that  the  globulin, 
which  in  association  with  lecithin  caused  the  opacity  of  the  fluid, 
had  been  removed  by  the  filter;  the  serum  albumin,  however,  had 
passed  through. 

Fats  and  Lecithin.  A  small  amount  of  fat  was  present  in  the 
original  fluid,  and  this  was  extracted  both  by  ether  and  by  hot 
alcohol.    The  exact  nature  of  this  fat  was  not  determined. 

The  presence  of  lecithin  was  suggested  by  the  egg-like  odor  of 
the  evaporating  fluid.  This  substance  in  the  hot  alcoholic  extract 
of  the  original  fluid  was  detected  by  boiling  the  residue  with  barium 
hydroxide,  and  subsequent  reaction  of  the  cholin  with  platinum 
chloride.  The  strong  phosphate  reaction  given  by  the  above  alco- 
holic residue,  and  by  the  ethereal  extract  of  the  globulin  precipitate 
noted  above,  served  also  to  indicate  the  presence  of  lecithin. 

Carbohydrates.  The  original  fluid  gave  a  slight  reduction  of 
Fehling's  solution,  and  this  was  also  true  of  the  alcoholic  extract 
of  the  original  fluid.  The  fluid  resulting  from  salting  out  of  the 
proteins  showed  a  dextrorotary  power  equal  to  a  0.2  per  cent, 
solution  of  dextrose.  From  this  filtrate  crystals  of  the  characteristic 
appearance  of  glycosazone  were  obtained. 

Summary.  The  ascitic  fluid  here  described  contained  serum 
albumin,  serum  globulin,  and  a  small  amount  of  mucin. 

Very  little  fat  was  present. 
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Lecithin  was  present  in  notable  amount,  and  in  association  with 
globiihn  caused  the  opacity  of  the  fluid. 

Traces  of  sugar,  probably  a  dextrose,  were  noted. 

The  ash  contained  in  a  total  of  0.7892  gram  per  100  c.c-.,  0.5823 
gram  of  chloride  (calculated  as  sodium  chloride);  phosphates  and 
sulphates. 

As  determined  by  the  analysis,  therefore,  the  fluid  belongs  to  the 
class  of  pseudochylous  fluids. 

The  literature  of  chylous  and  pseudochylous  ascites  has  been 
exhaustively  investigated  by  Wallis  and  Scholberg,^  according  to 
whom  there  were  recorded,  previous  to  1860,  but  25  cases  of  milky 
peritoneal  effusion,  and  since  that  date,  171,  including  three  reported 
by  themselves.  The  disease  may,  therefore,  be  classed  among  the 
pathological  rarities.  In  Wallis  and  Scholberg's  tables  effusions 
caused  by  parasites  have  been  excluded. 

Milky  effusions  in  serous  cavities  have  excited  the  interest  of 
physicians  since  the  first  case  of  the  kind  was  reported  by  Poncy,- 
in  1699,  but  it  is  only  within  very  recent  times  that  they  hsLve  been 
thoroughly  studied  by  the  only  method,  the  chemical,  that  can 
determine  their  real  nature.  At  first  they  were  all  naturally  regarded 
as  chylous,  with  the  exception  of  certain  cases  occurring  in  women, 
which  were  supposed  to  be  due  to  a  vicarious  secretion  of  milk. 

Quincke,^  in  1875,  was  the  first  to  divide  milky  effusions  into 
chylous  and  non-chylous,  the  former  being  due  to  the  presence  of 
chyle,  the  latter  to  fatty  degeneration  of  cellular  elements  in  the 
effusion.  Later,  when  it  was  discovered  that  a  milky  appearance 
might  be  due  to  other  substances  than  fat,  Quincke  included  a  third 
variety,  the  pseudochylous.  It  is  questionable,  however,  whether 
the  milky  appearance  of  an  effusion  can  be  entirely  due  to  the  degen- 
eration of  its  cellular  elements.  I  know  of  no  conclusive  evidence 
in  support  of  such  a  view.  Quincke's  second  division,  "hydrops 
adiposus,"  seems,  therefore,  unwarranted.  The  division  of  milky 
effusions  into  chylous  and  pseudochylous,  which  is  that  adopted  by 
Wallis  and  Scholberg,  is  all-sufficient.     In  this  connection,  it  may 

•  The  Quarterly  Journal  of  Medicine,  January,  1911,  vol.  iv. 

'  Saviard,  Observations  in  Surgery,  1740.  '  Deutsches  Archiv  f.  klin.  Med.,  1875,  x\'i. 
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be  stated  that  the  ordinary  clear,  ascitic  fluid  resulting  from  hepatic 
cirrhosis  may  contain  much  more  fat  than  the  opaque,  milky  fluid 
of  pseudochylous  ascites. 

Micheli  and  Mattirolo^  were  the  first  to  demonstrate  that  the 
cause  of  the  milky  appearance  of  certain  effusions  is  the  presence 
in  them  of  lecithin.  This  is  now  firmly  established,  but  in  the  latest 
contribution  to  this  subject,  Wallis  and  Scholberg  have  shown  that 
it  is  not  so  much  the  presence  of  lecithin  j^^r  se,  as  its  combination 
with  serum  globulin,  that  is  the  cause  of  the  milky  appearance  of 
pseudochylous  effusions.  The  dictum  of  Senator,^  that  chylous 
might  be  distinguished  from  pseudochylous  effusions  by  the  presence 
of  sugar  in  appreciable  quantities  in  the  former  and  its  absence, 
or  presence  in  mere  traces,  in  the  latter,  is  no  longer  tenable.  Later 
investigations  have  shown  that  sugar  in  appreciable  quantities 
may  also  be  found  in  pseudochylous  effusions. 

The  most  remarkable  property  of  pseudochylous  effusions  is 
their  resistance  to  putrefaction.  They  may  be  kept  perfectly 
"sweet"  for  months,  without  any  attempt  to  exclude  the  germs  of 
decomposition,  in  an  ordinary  "living  room"  of  a  temperature  of 
from  65°  to  70°  F.  Samples  of  the  eff'usions  obtained  by  tapping 
on  February  IS  are  now,  INIay  1,  perfectly  fresh  and  entirely  devoid 
of  odor.  By  the  sense  of  smell  they  could  not  be  distinguished  from 
the  clearest  spring  water.  This  statement,  however,  is  not  appli- 
cable to  the  fiuid  removed  post  mortem.  Dr.  Tracy,  in  her  report 
of  the  analysis  of  the  fluid,  mentions  that  it  had  an  odor  like  that  of 
"oyster  liquor,"  but,  as  she  states,  the  sample  was  a  mixture  of  a 
fluid  obtained  ante  mortem,  by  tapping,  with  one  removed  from  the 
peritoneum  at  the  autopsy.  This  property  of  resisting  putrefaction 
is  undoubtedly  dependent  upon  lecithin,  as  proved  by  the  fact  that 
when  this  substance  is  removed  from  it  the  fluid  rapidly  decom- 
poses. As  Wallis  and  Scholberg  remark,  "  The  power  of  resisting 
putrefaction  by  microorganisms,  which  has  been  conclusively 
shown  to  be  due  to  lecithin,  suggests  a  possible  function  of  this  body 
in  the  production  of  immunity." 

'  Wiener  klin.  Wochenschrift,  1900,  Xo.  3.  *  Charit6  Annalen,  1885,  x. 


VASCULAR  LESIONS   OF  ACUTE   EXPERIMEXTAL 
(URANIUM  NITRATE)  NEPHRITIS. 


By  HEXRY  a.  CHRISTIAN,  M.D., 

BOSTON'. 

(From  the  Laboratory  of  the  Department  of  the  Theorj'  and  Practice  of  Physic,  Medical 
School,  Har^'ard  University.) 


Ix  1908,  under  the  title  "A  Glomerular  Lesion  of  Experimental 
Nephritis,"^  I  described  certain  changes  found  in  the  glomeruli 
of  the  kidney  in  rabbits  which  had  received  subcutaneous  injections 
of  uranium  nitrate.  These  changes  were  found  in  eleven  of  a  series 
of  thirteen  rabbits  treated  in  this  way. 

The  lesion  described  at  that  time  is  essentially  a  vascular  lesion 
affecting  the  capillaries  of  the  glomerular  tuft,  and  consists  of  a  type 
of  hyaline  degeneration  of  the  wall  of  the  capillary.  The  lesion  was 
described  as  follows:  "The  lesion  consists  of  the  appearance  in 
the  glomerular  tuft  of  small,  round,  or  oval,  rarely  irregular,  homo- 
geneous droplets,  varying  from  one-half  to  four  microns  io  diameter. 
These  droplets  appear  in  the  walls  of  the  capillaries  making  up  the 
glomerular  tuft,  and  do  not  occur  either  in  the  lumen  of  the  capilla- 
ries or  in  the  space  between  the  glomerular  tuft  and  the  capsule  of 
the  glomerulus  except  in  rare  instances,  when  their  position  might 
be  explained  as  an  artefact  in  preparation.  They  were  not  found 
in  the  epithehum  lining  Bowman's  capsule.  In  some  glomeruli, 
only  a  few  scattered  droplets  occur,  while  in  others  they  are  very 
numerous.  Very  often  in  a  glomerulus  they  tend  to  occur  in  groups 
of  three  to  six  or  eight,  and  where  the  larger  groups  are  found, 
almost  always  some  of  the  droplets  are  considerably  coarser  than 
others  of  the  same  group.    In  some  rabbits  almost  every  glomerulus 

'  Boston  Medical  and  Surgical  Journal,   1908,  clix,  8. 
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contains  many  droplets  of  fairly  large  size;  in  others  the  droplets 
are  uniformly  smaller.  In  some  rabbits  some  glomeruli  contain 
numerous  droplets,  while  adjacent  glomeruli  are  free  from  them. 
This  focal  distribution  seemed  to  have  no  relation  to  the  other 
lesions  of  the  kidney,  and  no  cause  for  it  was  to  be  made  out.  In 
kidneys  sho\\T[ng  slight  degrees  of  the  lesion  only  here  and  there  a 
glomerulus  showed  a  few  fine  droplets.  .  .  .  The  droplets 
which  are  here  described  stain  intensely  blue  black  vnth.  iNIallory's 
phosphotungstic  acid  hematoxylin  stain,  and  resist  decolorization 
with  ferric  chloride  for  a  long  time.  With  eosin  and  methylene 
blue  they  stain  pale  red.  The  exact  nature  of  the  droplets  is  not 
known.  Usually  they  can  be  distinguished  quite  easily  from  the 
somewhat  more  irregular  granules  associated  with  fibrin  threads 
in  the  glomeruli." 

As  this  degenerative  lesion  of  the  glomerular  tuft  is  essentially  a 
vascular  lesion,  and  inasmuch  as  the  recent  studies  of  nephritis 
have  tended  to  show  that  the  edema  of  the  disease  is  dependent 
upon  some  vascular  injury,  and  since  the  substance,  uranium  nitrate, 
which  produces  the  above  described  glomerular  lesion  is  the  one 
which  experimentally  most  frequently  leads  to  the  accumulation 
of  fluid  in  the  body  cavities  and  subcutaneous  tissues  in  association 
A\ith  renal  lesions,  it  seemed  desirable  by  a  series  of  experiments 
to  determine  whether  or  not  other  demonstrable  vascular  lesions 
resulted  from  the  use  of  uranium  nitrate  in  rabbits.  Consequently, 
the  following  series  of  medium-sized  rabbits  were  injected  sub- 
cutaneously  with  5  mg.  of  uranium  nitrate  at  periods  of  twenty- 
four  hours,  as  shown  in  the  following  protocols. 

Rabbits  Nos.  100  and  101  were  injected  subcutaneously  March 
27  with  5  mg.  of  uranium  nitrate,  and  were  killed  twenty-four  hours 
later. 

Rabbits  Nos.  102  and  103  were  similarly  injected  on  March  27 
and  28,  and  were  killed  forty-eight  hours  after  the  first  injection. 

Rabbits  Nos.  104  and  105  were  similarly  injected  on  INIarch  27, 
28,  and  29,  and  were  killed  seventy-two  hours  after  the  first 
injection. 

Rabbits  Nos.  106  and  107  were  similarly  injected  on  JNIarch  27, 
28,  29,  and  30;  rabbit  No.  106  was  found  dead  ninety-six  hours 
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after  the  first  injection,  and  rabbit  No.  107  was  killed  ninety-six 
hours  after  the  first  injection. 

Rabbits  Nos.  108  and  109  were  similarly  injected  on  March 
27,  28,  29,  and  30,  and  were  killed  one  hundred  and  twenty  hours 
after  the  first  injection. 

Of  these  rabbits,  Nos.  100  and  101  showed  at  autopsy  no  depart- 
ure from  the  normal.  Rabbit  No.  102  showed  the  usual  amount 
of  moisture  in  the  body  cavities,  and  scattered  over  the  posterior 
portion  of  the  peritoneal  cavity  numerous  small  subcutaneous 
hemorrhages  of  about  pin-head  size.  Rabbit  No.  103  showed  a 
distinctly  increased  amount  of  moisture  in  the  body  cavities, 
and  a  small  amount  of  free  fluid  in  the  dependent  portions  of  the 
peritoneal  cavity.  Rabbits  Nos.  104  and  105  showed  the  same 
condition  with  respect  to  fluid,  and,  in  addition,  small  hemorrhagic 
areas  scattered  in  the  peritoneal  tissues.  Rabbit  No.  106  showed  a 
moderate  amount  of  free  fluid  in  the  peritoneal  cavity.  Rabbit 
No.  107  showed  a  very  small  amount  of  free  fluid  in  the  peritoneal 
cavity,  and  numerous  small  hemorrhagic  points  scattered  over  the 
surface  of  the  kidney.  Rabbits  Nos.  108  and  109  showed  a  moder- 
ately increased  amount  of  fluid  in  the  body  cavities. 

The  following  microscopic  changes  were  noted  in  the  kidneys  of 
these  rabbits: 

In  rabbit  No.  100  very  slight  degenerative  changes  in  the  tubular 
epithelium  were  made  out,  but  no  lesions  in  the  glomeruli. 

In  rabbit  No.  101  there  was  a  more  marked  degree  of  degeneration 
of  the  tubular  epithelium,  amounting  to  necrosis  of  the  epithelial 
cells  lining  scattered  tubules,  and  the  presence  in  the  lumina  of 
the  tubules  of  casts  composed  of  desquamated  degenerated  epi- 
thelial cells  and  granular  material.  No  glomerular  lesions  could 
be  made  out. 

In  rabbit  No.  102  degenerative  changes,  such  as  those  described 
in  rabbit  No.  101,  occurred  but  in  very  much  more  marked  degree. 
In  the  glomeruli  there  was  quite  frequently  present  a  small  amount 
of  granular  material  in  the  capsular  space.  The  walls  of  the  capil- 
laries of  the  glomerular  tuft  appeared  to  be  distinctly  swollen. 
The  lumina  of  the  capillaries  were  usually  less  evident  than  in  the 
preceding  rabbits.    The  glomerular  tuft  gave  the  impression  of  an 
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increased  cellularity.  However,  no  actual  evidence  of  cell  prolif- 
eration was  found  in  the  glomeruli,  though  in  the  tubules  occa- 
sional mitoses  were  seen,  indicating  that  reparative  changes  were 
in  process  in  the  epithelial  cells  of  the  tubules. 

Rabbit  No.  103  showed  the  same  lesions  as  those  described  in 
rabbit  No.  102,  but  distinctly  less  marked  in  degree  than  in  rabbit 
No.  102,  though  slightly  more  extensive  than  those  described  in 
rabbit  No.  101. 

Rabbit  No.  104  showed  the  same  changes  as  described  in  the 
preceding  rabbits,  and  in  degree  about  equal  to  that  found  in 
rabbit  No.  102.  In  addition,  the  glomeruli  in  rabbit  No.  104  showed 
scattered  in  the  walls  of  the  capillaries  of  the  glomerular  tuft 
hyaline  droplets  as  described  in  my  earlier  report.  These  droplets 
were  present  in  the  majority  of  the  glomeruli,  and  most  of  them 
were  relatively  coarse.  In  addition  to  these  hyaline  droplets  stain- 
ing darkly  with  the  phosphotungstic  acid  hematein  stain,  the  cyto- 
plasm of  the  cells  of  the  glomerular  tuft  was  distinctly  more  granular 
than  in  the  preceding  animals.  These  granules  were  fine,  irregular, 
and  stained  rather  palely  compared  A\dth  the  droplets.  They 
resembled  the  general  appearance  of  granules  ordinarily  found  in  the 
epithelium  lining  tubules  of  the  kidney  where  there  is  only  a  mod- 
erate degree  of  degeneration  present. 

Rabbit  No.  105  showed  a  very  slight  degree  of  tubular  degenera- 
tion, not  more  than  that  shown  in  Rabbit  No.  101,  and  no  lesion 
was  seen  in  the  glomeruli. 

In  rabbit  No.  106,  an  extensive  degree  of  degeneration  and  necro- 
sis in  the  tubular  epithelium  were  found.  The  glomeruli  almost 
without  exception  showed  the  following  lesion:  The  capillary 
loops  nearly  everywhere  were  filled  with  fibrin  thrombi  made  up  of 
rather  coarse  threads  of  fibrin  which  very  largely  filled  the  lumen 
of  the  capillary.  No  hyaline  droplets  and  no  definite  degenerative 
changes  could  be  made  out  within  the  cells  lining  these  capillaries. 
Except  for  the  glomerular  lesion,  this  kidney  was  similar  to  that 
from  rabbit  No.  104.  A  lesion  similar  to  this  thrombosis  of  the 
capillary  loops  of  the  glomerulus  was  not  found  in  any  other  of 
this  series  of  rabbits,  nor  was  it  present  in  any  of  the  other  rabbits 
tabulated  at  the  end  of  this  paper.    Up  to  the  present  time  no  satis- 
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factory  explanation  for  this  variation  in  lesion  has  been  found,  nor 
has  it  been  possible  to  repeat  this  particular  type  of  glomerular 
lesion  by  varying  in  several  ways  the  conditions  of  the  experi- 
ment. 

In  rabbit  Xo.  107,  degenerative  changes  similar  in  nature  to  those 
described  in  rabbit  No.  104  were  found.  Hyaline  droplets  appeared 
in  the  glomerular  tufts  in  the  same  way,  but  a  rather  larger  percent, 
of  glomeruli  in  rabbit  No.  107  failed  to  show  the  droplets  than  was 
the  case  in  rabbit  No.  104. 

Rabbit  No.  108  showed  extensive  degenerative  changes  in  the 
tubular  epithelium,  and  the  presence  of  many  hyaline  droplets  in 
the  walls  of  the  glomerular  tuft. 

Rabbit  No.  109  showed  changes  very  similar  to  those  described 
in  rabbit  No.  108,  including  hyaline  droplets  in  the  walls  of  the 
glomerular  tuft. 

In  this  series  of  ten  rabbits,  definite  vascular  lesions  occurred  in 
the  glomeruli  of  five  animals.  As  a  functional  vascular  injury  has 
been  assumed  to  be  the  cause  of  the  edema  of  nephritis,  it  would 
seem  probable  that  some  demonstrable  anatomical  evidence  of  this 
lesion  might  be  found  by  using  the  same  technical  method  that 
demonstrates  so  well  the  above  described  glomerular  lesion,  a 
lesion  hitherto  overlooked.  However,  a  very  carefid  study  of  the 
small  vessels  of  the  kidney  other  than  those  of  the  glomerular  tuft 
failed  to  show  any  demonstrable  lesion,  either  with  the  phosphotung- 
stic  acid  hematein  stain,  or  with  the  eosin  methylene  blue  stain,  or 
the  elastic  tissue  stain  of  Verhoeff.  In  addition  to  the  kidney, 
the  heart,  liver,  and  the  spleen  were  studied  by  these  same  methods, 
but  no  demonstrable  lesion  was  found  in  the  bloodvessels  of  any 
of  these  organs. 

Small  arteries  and  veins  as  well  as  capillaries  in  section  of  tissues 
are  not  easy  of  examination,  owing  to  their  very  thin  walls,  which 
present  very  little  surface  for  study  in  any  given  section.  In  the 
capillary  tuft  of  the  glomerulus  the  same  conditions  do  not  hold, 
because  there,  with  the  convoluted  course  of  the  capillaries  and  the 
large  number  of  loops  aggregated  together,  a  very  considerable 
surface  of  capillary  wall  presents  for  examination.  It  seemed 
possible  that  this  fact  might  be  an  explanation  of  finding  anatomical 
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lesions  in  the  capillaries  of  the  glomerulus  and  failing  to  find  them 
in  other  vessels  of  relatively  the  same  size. 

In  order  to  get  small  bloodvessels  more  suitable  for  microscopic 
examination,  the  mesentery  was  selected,  inasmuch,  as  here  numer- 
ous small  vessels  run  in  an  exceedingly  thin  tissue,  which  uith 
proper  precautions  can  be  prepared  and  stained  without  sectioning, 
so  that  a  good  view  may  be  had  of  the  small  vessel  in  longitudinal 
optical  section,  thus  revealing  clearly  all  of  the  cells  and  tissue 
that  go  to  make  up  the  vessel  wall.  Instead  of  cutting  sections  of 
this  tissue,  the  mesentery  was  prepared  by  stretching  it  over  the 
end  of  bottle  tops  and  tying  it  in  this  position.  The  bottle  top  vrith 
the  attached  bit  of  mesentery  was  then  fixed  in  Zenker's  fluid  and 
carried  through  the  various  staining  procedures.  Stretched  over 
the  bottle  top,  the  mesentery  was  prevented  from  shrinking,  and 
remained  flat  and  smooth.  After  the  staining  was  completed 
and  the  mesentery  dehydrated  in  alcohol,  with  fine  scissors  rec- 
tangular bits  of  the  mesentery  were  cut  away,  cleared  in  xylol, 
and  mounted  in  balsam,  just  as  would  be  done  with  a  celloidin 
section. 

By  selecting  thin  bits  of  the  mesentery  containing  small  blood- 
vessels, it  was  found  possible  to  study  very  thoroughly  the  walls  of 
such  vessels.  In  them,  however,  no  lesions  in  any  way  analogous 
to  those  found  in  the  capillary  tuft  of  the  glomeruli  could  be  made 
out.  Since  in  these  rabbits  not  infrequently  there  is  a  considerable 
amount  of  free  peritoneal  fluid,  it  might  be  supposed  that  these 
vessels  contributed  to  the  accumulation  of  fluid,  and  in  them  should 
be  found  an  anatomical  lesion  corresponding  to  this  assumed  func- 
tional lesion.  However,  this  was  not  the  case,  of,  in  other  words, 
the  methods  of  fixation  and  staining  utilized  did  not  succeed  in 
demonstrating  any  anatomical  lesion  of  these  bloodvessels. 

Thinking  it  possible  that  some  larger  bloodvessels  might  show  a 
lesion,  in  all  of  these  rabbits  the  aorta  and  inferior  vena  cava 
were  ligated  so  as  to  be  distended  with  blood,  and  were  fixed  in 
Zenker's  fluid  in  this  condition.  Subsequently,  cross-sections  of 
these  distended  vessels  were  embedded  and  stained  in  the  various 
ways  described  above.  Histological  study  of  these,  however,  failed 
to  show  anv  anatomical  lesion. 
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As  a  result  of  these  studies,  it  is  seen  that  the  only  anatomical 
lesion  of  the  bloodvessels  found  in  association  with  the  renal  lesions 
produced  by  injections  of  uranium  nitrate  occurs  in  the  glomerular 
tuft.  The  causal  relation  of  this  lesion  to  the  uranium  nitrate  is 
shown  in  the  following  table,  which  gives  the  amount  of  uranium 
nitrate  and  the  frequency  of  dose  which  produced  this  lesion  in 
rabbits. 
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'  The  lesion  here  referred  to  is  the  occurrence  of  hyaline  droplets  in  the  wall  of  the  capillary 
of  the  glomerulus,  as  described  above.  The  only  exception  to  this  is  in  rabbit  No.  106,  where 
the  lesion  consists  of  the  occurrence  of  fibrin  thrombi  in  the  capillaries  of  the  glomerulus. 
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Summary.  In  acute  experimental  nephritis  produced  by  sub- 
cutaneous injections  of  uranium  nitrate  there  occurs  in  the  glomer- 
ulus a  degenerative  condition,  consisting  usually  of  the  appearance 
of  hyaline  droplets  of  varying  size  in  the  wall  of  the  capillary.  In 
the  other  small  vessels  of  the  kidney  and  the  small  vessels  of  the 
heart,  liver,  and  spleen,  and  in  the  small  vessels  of  the  mesentery, 
no  anatomically  demonstrable  lesion  could  be  made  out.  The 
vascular  lesion  of  this  type  of  acute  nephritis,  so  far  as  could  be 
demonstrated  by  the  technical  methods  employed,  is  confined  to  a 
vascular  structure  of  specialized  function,  a  more  highly  differen- 
tiated structure  than  that  of  other  small  bloodvessels,  namely,  to 
the  capillary  loops  of  the  glomerulus. 
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The  experiments  which  are  here  briefly  I'ecorded  were  made 
with  a  calorimeter  of  the  Atwater-Rosa-Benedict  type,  especially 
constructed  for  use  with  small  children  and  animals.  The  appa- 
ratus will  be  described  in  the  American  Journal  of  Physiology,  by 
Dr.  H.  B.  Williams,  who  designed  and  constructed  it. 

The  principles  of  this  apparatus  have  been  described  by  Benedict 
and  Carpenter,^  but  certain  refinements  were  added  in  order  to 
make  the  measurements  of  small  quantities  accurate. 

A  blower  forces  air  out  of  the  calorimeter,  through  a  series  of 
absorption  bottles,  and  back  again  to  the  calorimeter  by  means  of 
a  system  which  is  always  entirely  closed. 

The  water  of  vaporization  is  absorbed  by  sulphuric  acid,  and  the 
carbon  dioxide  by  soda  lime.  By  weighing  the  absorbers  before 
and  at  the  end  of  each  hour,  the  amount  of  water  and  carbon 
dioxide  may  be  determined. 

Oxygen  is  admitted  automatically  fronx  a  small  cylinder,  the 
difference  in  the  weight  of  which  gives  the  amount  of  oxygen 
consumed,  if  corrections  are  made  for  the  amount  in  the  calorim- 
eter at  the  beginning  and  at  the  end  of  each  hour,  and  for  the 
difference  due  to  barometric  and  temperature  change. 

The  heat  given  off  is  calculated  from  the  difference  in  the  temper- 

1  Respiration  Calorimeters  for  Studjdng  the  Respiratory  E.xchange  and  the  Energy  Transfor- 
mations of  Man.    Publication  No.  123.  Carnegie  Institute  of  Washington,  D.  C,  1910. 
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ature,  at  entrance  and  at  exit,  of  a  known  volume  of  water  that 
circulates  within  the  calorimeter.  To  this  is  added  the  heat 
necessary  to  vaporize  the  water  absorbed  from  the  calorimeter. 
A  correction  is  made  for  the  change  in  the  temperature  of  the 
calorimeter  and  also  of  the  subject.  This  last  is  accurately  meas- 
ured by  means  of  an  electric  thermometer  constantly  worn  in  the 
rectum. 

Frequent  control  experiments,  made  by  burning  alcohol  or  gen- 
erating heat  by  electricity,  have  shov.-n  an  error  of  less  than  two- 
tenths  of  a  calorie  in  fifteen  (1.3  per  cent.). 

In  order  to  obtain  as  regular  a  metabolism  as  possible,  the 
children  were  fed  every  four  hours,  six  times  in  the  twenty-four. 
After  having  been  accustomed  to  wearing  the  rectal  thermometer 
for  several  days,  they  were  put  into  the  calorimeter  immediately 
after  a  meal  at  1  p.m.,  and  the  experiment  was  begun  shortly  before 
2  P.M.  It  was  generally  continued  for  three  hours,  up  to  the  next 
feeding  time. 

In  some  of  the  experiments,  especially  the  early  ones,  the  oxygen 
was  not  determined. 

It  early  became  apparent  that  an  accurate  comparison  from 
hour  to  hour,  or  between  different  children,  is  only  possible  if 
the  conditions  are  exactly  the  same,  and  they  are  exactly  the 
same  only  during  sleep.  The  children  were,  therefore,  kept  awake 
all  the  forenoon  before  the  experiment,  and  as  a  result  almost 
always  went  to  sleep  immediately  after  being  fed  and  put  in 
the  calorimeter.  It  was  possible  by  occasional  observation  to 
tell  whether  they  were  asleep  or  not,  but  much  more  accurately 
by  the  variation  of  temperature  of  the  air  in  the  calorimeter,  and 
by  the  variation  in  the  child's  temperature.  These  showed  at  once 
to  the  operator  at  the  controlling  table  whether  the  child  was 
awake  or  asleep.  The  w^aking  hours  were  separated  from  the 
sleeping  hours,  and  are  not  considered  in  the  averages.  The  neces- 
sity for  this  is  well  shown  by  the  last  day's  experiment  with  the 
first  two  children.  The  heat  production  rose  in  one  instance  from 
13.72  calories  per  hour,  when  the  child  was  asleep,  to  16.13  calories 
per  hour  when  he  was  awake  and  crying,  and  in  the  other,  from 
14.85  calories  per  hour  to  20.58  calories  per  hour  under  the  same 
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conditions.  Rubner  and  Heubner/  in  a  description  of  their  pro- 
longed determinations  of  the  respiratory  exchange  with  children 
asleep  and  awake,  pass  over  this  necessity,  and  imply  that  an 
infant  cannot  perform  a  very  measurable  amount  of  work.  Our 
figures  do  not  bear  out  this  statement,  nor  do  those  of  Schloss- 
mann and  ^Nlurschhauser,-  who  calculated  that  the  carbon  dioxide 
output  of  a  child  crying  was  almost  twice  that  of  the  same  child 
when  sleeping,  and  that  an  infant  of  five  kilos  weight  performed 
an  amount  of  work,  when  vigorously  crying,  equivalent  to  one-fifth 
of  that  performed  by  a  man  at  hard  work. 

The  first  child  whose  metabolism  was  determined  was  a  healthy 
boy,  aged  three  months.  He  weighed  4.77  kg.,  and  was  58.5  cm.  in 
length.  He  was  fed  a  mixture  of  milk  and  water,  equal  parts,  with 
5  per  cent,  milk  sugar  added.  He  was  given  200  c.c.  every  four 
hours,  six  feedings  in  all.  He  received  2.98  grams  of  nitrogen  in 
his  food,  and  eliminated  on  two  days,  when  his  urine  was  collected, 
1.61  grams  nitrogen  and  1.76  grams  nitrogen.  He  was  gaining 
slowly  and  steadily,  and  his  digestion  was  normal.  On  the  chart, 
for  simplicity,  I  have  kept  the  weight  the  same  throughout  the 
first  series  of  experiments,  though  there  was  a  gain  of  230  grams. 
In  February  he  suft'ered  from  an  attack  of  influenza  and  pneu- 
monia that  reduced  his  weight  markedly.  When  he  recovered 
and  was  again  in  a  normal  condition,  he  was  again  used  in  the 
experiments.  His  metabolism  was  the  same  per  sqviare  meter  of 
surface  in  both  periods.  With  his  ordinary  simple  diet,  the  average 
of  the  heat  production  directly  measured  during  the  sleeping  hours 
was  13.76  calories,  or  952  calories  per  square  meter  of  body  surface 
per  day. 

Two  experiments  were  made  to  determine  if  an  excess  of  nitro- 
genous food  would  increase  the  heat  production.  Rubner  and 
Heubner^  emphasize  the  fact  that  the  metabolism  of  children  fed 
on  dilutions  of  cow's  milk  is  somewhat  higher  than  that  of  the 
breast-fed,  owing  to  the  specific  dynamic  effect  of  the  greater 
protein  content.  Fifteen  grams  of  nutrose  a  day  were  added  to 
his  food,  5  grams  to  each  of  the  first  three  feedings.    Nutrose  con- 

'  Zeitschrift  f.  Biologie,   1899,  xxxviii,  315. 

-  Biochemische  Zeitschrift.   1910,  xxvi,   14.  ^  Lqc.  cit. 

Am  Phys  26 
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tains  14.25  per  cent,  nitrogen.  This  increased  the  nitrogen  of  the 
food  from  2.98  grams  to  5.12  grams,  and  the  nitrogen  of  the  urine 
from  1.76  grams  to  2.72  grams.  The  effect  was  marked  on  both 
days,  and  the  result  was  an  average  increase  from  952  to  1050 
calories  per  square  meter  per  day,  or  a  little  over  10  per  cent. 
While  on  his  usual  diet,  14  per  cent,  of  his  heat  production  was 
from  protein  food.  On  the  high  protein  diet,  20  per  cent,  of  his 
heat  production  was  from  protein  food. 

One  experiment  was  made  with  the  child  fasting.  For  eighteen 
hours  before  the  experiment  he  received  only  weak  tea  sweetened 
with  saccharin.  Only  one  good  determination  was  made,  but  the 
heat  produced,  13.72  calories  per  hour,  Avas  no  less  than  in  the  periods 
on  his  regular  diet.  It  appears  that  eighteen  hours  starvation  is 
not  sufficient  to  reduce  the  metabolism  to  any  marked  degree. 
That  his  store  of  glycogen  was  not  exhausted  is  also  indicated  by 
the  respiratory  quotient  of  0.85. 

On  four  of  the  days  the  urine  was  collected  for  the  twenty-four 
hours,  and  from  the  nitrogen  excretion  and  the  oxygen  consumption 
an  indirect  determination  of  his  heat  production  was  calculated, 
according  to  the  method  of  Zuntz,  on  the  assumption  that  the 
nitrogen  excretion  was  uniform.  This  assumption  was  justified 
by  the  frequency  and  uniformity  of  the  feedings.  It  is  seen  that, 
adding  together  the  determinations  of  each  day,  the  agreement 
between  the  heat  actually  measured  and  that  calculated  is  very 
close. 

Measured.  Calculated. 

March  21 '. 41.61  42.45 

March  29 15.11  14.62 

April       1 44,90  45.17 

April     12 45.06  44.28 

This  agreement  partly  acts  as  a  control  on  the  measurements, 
as  does  also,  to  a  certain  extent,  the  respiratory  quotient.  This 
showed  usually  a  fall  in  each  of  the  periods  from  the  high  point 
of  almost  entire  sugar  combustion  to  a  lower  point  as  the  sugar 
was  consumed.  On  the  last  day,  with  no  sugar  ingestion,  the 
respiratory  quotient  was  low  throughout  the  three  hours. 

The  average  carbon  dioxide  excretion  on  the  ordinary  diet  and 
during  the  sleeping  hours  was  14.6  grams  per  square  meter  of  body 
surface  per  hour. 
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The  second  child  was  a  small,  but  very  vigorous  and  active 
boy,  aged  seven  months.  He  weighed  4.32  kilos,  and  was  61  cm.  in 
length.  He  had  gained  well  during  the  month  before  the  experi- 
ments, his  digestion  was  good,  and  he  was  essentially  normal 
except  for  his  small  size. 

He  was  given  three-fifths  milk,  with  5  per  cent,  milk  sugar  and  30 
grams  of  malt  extract  added.  He  took  3.58  grams  of  nitrogen  in  his 
food,  and  excreted  2.20  grams  of  nitrogen  in  the  urine.  The 
average  of  the  heat  measured  during  seven  sleeping  hours  was 
14.91  calories,  or  1097  calories  per  square  meter  a  day. 

He  was  given  30  grams  of  nutrose  in  addition  to  his  ordinary 
food  on  three  successive  days,  and  on  the  last  two  of  these,  his 
metabolism  was  determined.  The  results  obtained  in  five  hours 
on  these  days  are  available  for  averages.  The  effect  was  very 
striking.  The  heat  production  rose  from  14.91  to  18.81  calories 
per  hour,  or  from  1097  to  1383  calories  per  square  meter  per  day, 
an  increase  of  26  per  cent,  above  that  with  the  ordinary  diet.  With 
the  addition  of  nutrose  his  food  contained  7.85  grams  nitrogen, 
and  he  excreted  4.46  grams  nitrogen  in  his  urine,  almost  twice  as 
much  as  before. 

On  his  ordinary  diet,  16  per  cent,  of  his  heat  production  was 
from  protein,  and  when  the  nutrose  was  added,  26  per  cent,  of  the 
heat  production  was  from  protein. 

With  this  child,  the  greater  heat  production  on  his  usual  diet, 
as  compared  with  the  first  child  (1097  to  952),  is  perhaps  to  be 
explained  in  two  ways.  It  is  probable  that  the  formula  used  to 
calculate  the  surface  area  (12.3  x  Vui.  2)  does  not  give  the  true 
area  for  long  and  thin  children,  and  errs  in  giving  too  small  an 
area.  The  formula  takes  into  account  only- the  variable  of  weight. 
The  second  child  was  longer  than  the  first,  though  lighter;  but  the 
length  does  not  enter  into  the  composition  of  the  formula.  This, 
to  my  mind,  is  the  chief  reason  for  the  discrepancy,  in  which  event 
the  difference  is  more  apparent  than  real. 

A  second  possible  explanation  is  to  be  found  in  the  slightly 
greater  amount  of  protein  that  the  second  child  received,  though 
it  is  improbable  that  the  effect  of  this  could  have  been  more  than 
very  slight. 
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The  average  CO2  excretion  per  square  meter  of  surface  per  hour 
was  16.6  grams,  again  higher  than  with  the  first  child,  and  prob- 
ably from  the  same  cause. 

There  have  been  no  experiments  with  which  these  results  can 
be  compared,  as  the  direct  determination  of  the  heat  produced  by 
children  has  not  been  made  before.  Carpenter  and  Murlin^  deter- 
mined the  heat  production  of  sleeping  newly  born  infants  by  the 
difference  between  the  heat  production  of  the  mother  with  and 
without  her  child.  The  average  heat  production  of  these  infants 
was  calculated  to  be  790  calories  per  square  meter  a  day.  This, 
however,  is  a  rough  method  of  determination,  and  at  best  can  be 
only  approximately  accurate.  Carpenter  and  ]\Iurlin  emphasize 
the  fact  that  the  warming  of  the  child  by  the  mother  may  have 
influenced  their  results. 

The  determination  of  the  respiratory  exchange  in  Rubner's  and 
Heubner's  experiments  were  made  during  twenty  hours  of  the 
twenty-four,  and  without  reference  to  waking  or  sleeping,  which, 
as  I  have  shown,  greatly  influences  the  results. 

Schlossmann's^  determinations  of  the  respiratory  exchange  were 
made  in  eight-hour  periods,  and  the  children  were  usually  not 
sleeping  all  that  time.  He  made  one  determination  of  three  hours, 
the  child  asleep  all  of  the  time,  and  obtained  15.52  grams  COo  per 
hour  per  square  meter  of  surface,  which  is  half-way  between  the 
14.6  of  my  first  case  and  the  16.6  of  my  second. 

I  have  also  investigated  the  metabolism  of  two  very  abnormal 
children.  The  first  of  these  was  an  infant  six  months  old,  weighing 
3.05  kilos.  He  had  been  in  the  hospital  several  times,  and  was 
discharged  each  time  gaining  weight,  but  was  always  brought 
back  in  a  condition  of  extreme  malnutrition,  having  received  the 
worst  possible  care  at  home.  He  was  literally  skin  and  bones,  with 
no  fat,  and  very  little  musculature.  Before  the  experiment  he  had 
gained  a  few  grams,  and  his  digestion  was  fairly  good.  He  was 
given  two-fifths  milk  with  5  per  cent,  milk  sugar  added. 

Determinations  were  made  on  two  difterent  days.  His  heat 
production  was  low,  an  average  of  7.94  calories  per  hour,  or  737 

"  Archives  of  Internal  Medicine,  1911,  vii,  220. 

'  Schlossmann,  Opponheimer  und  Mursclihauser.     Riochem.  Zeitschrift,  190S,  xiv,  3S5. 
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calories  per  square  meter  per  day.  The  calculated  heat  production 
was  nearly  the  same — 729  calories  per  square  meter.  The  CO2 
excretion  was  also  very  low — 12.97  grams  per  square  meter  per 
hour. 

Nearly  similar  results  were  obtained  with  an  eight-year-old 
child,  emaciated  to  a  most  extreme  degree  and  almost  devoid  of 
musculature.  She  had  suffered  from  cerebrospinal  meningitis  six 
and  one-half  years  before,  and  was  left  idiotic  with  contracted 
extremities.  She  weighed  5.9  kilos  when  admitted  to  the  hospital, 
but  gained  very  rapidly,  and  the  experiments  were  made  when  her 
weight  was  6.6  kilos.  Her  digestion  was  always  good.  She  was 
given  three-quarters  milk  without  sugar.  Three  of  the  experiments 
were  entirely  satisfactory.  She  slept  all  of  the  time  while  in  the 
calorimeter.  The  average  heat  produced  on  these  three  days  was 
13.23  calories  per  hour,  or  733  calories  per  square  meter  per  day, 
almost  exactly  the  same  as  the  infant's  737.  The  average  CO2  per 
square  meter  per  hour  was  11.1  grams. 

An  error  in  the  surface  area  cannot  be  held  accountable  for  these 
low  productions;  any  error  from  the  formula  would  be  likely  to 
make  the  area  calculated  too  small  and  consequently  the  heat 
production  per  square  meter  too  large.  The  low  heat  production 
is  undoubtedly  due  to  the  great  deficiency  of  vital,  functionating 
muscular  tissue.  The  law,  then,  that  heat  production  is  propor- 
tional to  the  surface  area  of  the  body,  holds  for  the  well  and  even 
moderately  nourished,  but  does  not  seem  to  hold  for  the  greatly 
emaciated  child  with  almost  complete  absence  of  muscular  tissue. 
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FIRST  CHILD,   AGED   THREE   MONTHS. 


Date. 

Weight. 

Area  in 

COjgm. 

CO2  per 
sq.  meter 

R.  Q. 

Diet. 

Behavior. 

1911. 

sq.  meters. 

per  hour. 

per  hour. 

Jan.   23 

4.77  kg. 

0.3486 

5.13 

14.7 

Diluted  milk 

Asleep   first  hour. 

5.22 

14.9 

and  sugar 

Awake  last  hour. 

Jan.   25 

4.77  kg. 

0.3486 

4.71 
5.14 

13.5 
14.7 

Diluted  milk 
and  sugar 

Asleep  all  the  time. 

Feb.     2 

4.77  kg. 

0.3486 

4.88 

14.0 

Diluted  milk 
and  sugar 

Awake  but  quiet. 

Feb.     4 

4.77  kg. 

0.3486 

5.61 

16.1 

Diluted  milk 

Awake  'irst  hour. 

5.29 

15.2 

ard  sagar 

Asleep     last     two 

4.58 

13.1 

hours. 

Feb.     6 

4.77  k«. 

0.3186 

5.03 
5.24 

14.4 
15.0 

Diluted  milk 
and  sugar 

Asleep  all  the  time. 

Feb.     8 

4.77  kg. 

0.3486 

5.86 

16.8 

Diluted  milk 

.A.wake  first  hour. 

5.34 

15.3 

0.S6 

and  sugar 

.\sleep   last   hour. 

Mar.  21 

4.65  kg. 

0.3427 

5.14 

15.0 

0.96 

Diluted  milk 

.A.sleep  all  the  time. 

5.10 

14.9 

0.87 

and  sugar 

5.24 

15.3 

0.90 

Mar.  29 

4.65  kg. 

0.3427 

5.37 

15.7 

0.89 

Nutrose 

Asleep  all  the  time. 

5.43 

15.9 

0.87 

added 

Apr.     1 

4.65  kg. 

0.3427 

5.17 

15.1 

0.87 

Nutrose 

Asleep  all  the  time. 

5.39 

16.3 

0.94 

added 

5.53 

16.2 

0.88 

Apr.   12 

4.65  kg. 

0.3427 

5.09 

14.9 

0.85 

Fasting 

Asleep   first   hour. 

4.57 

13.3 

0.77 

Awake  second  hr. 

5.30 

15.5 

0.80 

[   Crjing  third  hour. 

1 

Calories  per 

Calories  per 

Date, 

Weight. 

- 
Area  in! 

aq.  M. 

O2  gm. 

hour. 

sq.  M  per  day. 

Diet. 

Behavior. 

1911. 

jer  hr. 

- 

Meas. 

Calc. 

Meas. 

Calc. 

Jan.    23 

4.77  kg. 

0.3486 

13.22 

910 

Diluted  milk 

.\sleep  first  hour. 

13.83 

950 

' 

and  sugar 

.\wake   last   hour. 

Jan.   25 

4.77  kg. 

0.3486 

13.84 
13.00 

953 
895 

Diluted  milk 
and  sugar 

Asleep  all  the  time. 

Feb.     2 

4.77  kg. 

0.3486 

15.72 

1082 

Diluted  milk 
and  sugar 

Awake,  but  quiet. 

Feb.     4 

4.77  kg. 

0.3486 

16.70 
13.93 

1150 
959 

•• 

Diluted  milk 
and  sugar 

Awake  first  hour. 
Asleep  last  two  hr. 

;15.0S 

1038 

1 

Feb.     6 

4.77  kg. 

0.3486 

..       13.39 
13.29 

922 
915 

Diluted  milk 
and  sugar 

Asleep  all  the  time. 

Feb.     8 

4.77  kg. 

0.3486 

..       14.86 
il4.0o 

1021 
967 

Diluted  milk 
and  sugar 

.■Vwake  first  hour. 
Asleep  last  hour. 

March  21 

4.65  kg. 

0.3427 

3.84   jl2.9S 

13.45 

909 

942 

Asleep  all  the  time. 

4.35    13.80 

14.56 

966 

1020 

Diluted  milk 

4.23    14.83 

14.44 

1039 

1011 

and  sugar 

March  29 

4.65  kg. 

0.3427 

4.37     15.11 
4 .  53 

14.62 

1058 

1024 

Nutrose 
added 

Asleep  all  the  time. 

April    1 

4.65  kg. 

0.3427 

4.33    14.94 

14.64 

1046 

i   1025 

4.33     15.32 

15.03 

1073 

1050 

Nutrose 

Asleep  all  the  time. 

4.62    14.64 

15.50 

1025 

1085 

added 

April    12 

4.65  kg. 

0.3427 

4.37    13.72 

14.55 

961 

1019 

Fasting 

Asleep  first  hour. 

4.33     15.21 

14.33 

1065 

1003 

Awake  second  hr. 

4.84 

16.13 

15.40 

1130 

1079 

Crying  third  hr. 
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SECOND   CHILD,    AGED   SEVEN  MONTHS. 


Date, 
1911. 

Weight. 

Area  in  sq. 
meters. 

CO2  gm. 
per  hour. 

CO2  per  sq.  M. 

Diet. 

Behavior. 

4.98 

per    hour. 

Feb.    10 

4.32  kg. 

0.3263 

15.26 

Diluted  milk 

Asleep  all  the  time. 

5.35 

16.4 

and  sugar 

Feb.  13 

4.32  kg. 

0.3263 

5.29 

16.21 

Diluted  milk 

Asleep  first  hour. 

6.21 

19.03 

and  sugar 

Awake  second  hour. 

Feb.  23 

4.32  kg. 

0.3263 

5.30 

16.24 

Diluted  milk 

5.61 

17.19 

and  sugar 

Asleep  all  the  time. 

5.62 

17.19 

Feb.  25 

4.32  kg. 

0,3263 

6.50 

19.92 

6.67 

20.44 

Nut  rose 

Asleep  all  the  time. 

7.02 

21.51 

added 

Feb.  27 

4.32  kg. 

0.3263 

6.46 
6.64 
7.38 

19.80 
20.35 
22.62 

Nutrose 
added 

Asleep  first  two  hrs. 
Awake  third  hour. 

March  14 

4.32  kg. 

0.3263 

5.70 

17.47 

Diluted  milk 

Asleep  first  hour. 

5.74 

17.59 

and  sugar 

Awake  second  hour. 

6.39 

19.58 

Crying  third  hour. 

Calories 

Date, 

Weight. 

Area  in 

Cal.  per 

per  sq.  M. 

Diet. 

1911. 

sq.   meters. 

hour. 

per  twenty- 
four  hours. 

Feb.  10 

4.32  kg. 

0.3263 

14.35 
15.09 

1055 
1110 

Diluted  milk 
and  sugar 

Asleep  all  the  time. 

Feb.  13 

4.32  kg. 

0.3263 

14.02 

1031 

Diluted  milk 

Asleep  first  hour. 

14.78 

1087 

and  sugar 

Awake  second  hr. 

Feb.  23 

4.32  kg. 

0.3263 

15.25 

1122 

Diluted  milk 

15.14 

1114 

and  sugar 

Asleep  all  the  time. 

15.67 

1153 

Feb.  25 

4.32  kg. 

0,3263 

18.37 

1351 

19.59 

1441 

Nutrose 

Asleep  all  the  time. 

19.96 

1468 

added 

Feb.  27 

4.32  kg. 

0.3263 

17.29 

1272 

Nutrose 

Asleep    first    two 

18.83 

1385 

added 

hours. 

20.91 

1538 

Awake  last  hour. 

March  14 

4.32  kg. 

0 . 3263 

14.85 

1092 

Diluted  milk 

Asleep   first  hour. 

17.18 

1264 

and  sugar 

Awake  second  hr. 

20.58 

1514 

Crying  third  hour. 

THIRD    CHILD,    AGED    SIX    MOVTHS. 


Date, 
1911. 


April    3 
Aoril    5 


Weight. 


Area  in  sq.  CO2  gm.  CO2  per  sq.  M. 


meters       per  hour. 


3.05  kg. 
3.05  kg 


0.2587 


0.2587 


per  hour. 


R.  Q. 


Diet. 


Behavior. 


3.34 

13 

0 

1 

13 

Diluted  milk 

.A.sleep 

3.43 

13 

3 

1 

00 

and  sugar 

3.24 

12 

6 

1 

00 

Diluted  milk 

.\sleep. 
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THIRD    CHILD,   AGED    SIX   MONTHS. 


Date, 
1911. 


Weight. 


April  3  3.05  kg. 


April  5 


3.05  kg. 


Area  in 
sq.  M. 


0.2587 
0.25$7 


02gni- 
per  br. 

Cal.  per  hour. 

Meas. 

Calc.    ' 

2.16 
2.50 
2.36 

7.88 
8.38 
7.57 

7.28 
8.56 
7.71   1 

Cal.  per  sq.  M 
per  day. 


Diet. 


Meas.    Calc. 


731 

777 
702 


Behavior. 


675         Diluted  milk  '    Asleep. 
794              and  sugar 

715  Diluted  milk  j    Asleep, 

and  sugar  I 


FOURTH   CHILD,   AGED    EIGHT   YEARS. 


Date, 
1911. 

Weight. 

Area  in 
sq.  M. 

CO2  gm. 
per  hour. 

CO 
M. 

2    per    sq. 
per  hour. 

R.  Q. 

Diet. 

Behavior. 

Marr-h 

22 

6.60  k2. 

0.4328 

5.33 
5.20 
5.29 

12.3 
12.0 
12.2 

0.!.H 
0.97 
0.84 

Three- 
quarters 
milk 

Asleep  all  the  time 

March 

24 

6.60  kg. 

0.4328 

4.48 
4.66 
4.82 

10.3 
10.8 
11   1 

Three- 
quarters 
milk 

.\sleep  all  the  time 

Mari'h 

28 

6.60  ke. 

0.4328 

4.45 

10.3 

0.93 

Three- 

4.53 

10.5 

0.79 

quarters 

.Asleep  all  the  time 

4.63 

10.7 

0.86 

milk 

Date, 
1911. 


March  22 


March  24 


March  28 


Weight. 


Area  in  sq. 
meters. 


6.60  kg.  0.4328 
6.60  kg.  j  0.4328 
6.60  kg.        0.4328 


Cal.  per    Ca!.  per  sq.  M. 
hour.  per  day. 


13.11 
14.33 
16.08 
12.17 
12.90 
12.32 
11.82 
13.21 
12.96 


727 
795 
892 
675 
715 
683 
655 
733 
719 


Behavior. 


Three-        Asleep  all  the  time, 
quarters 
milk 

Three-        Asleep  all  the  time, 
quarters 
milk 

Three-       '.\sieep  all  the  time, 
quarters      I 

milk  ' 

I 
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DISCUSSION. 

Dr.  J.  P.  Crozer  Griffith:  In  estimating  the  amount  of  heat  produc- 
tion of  these  children,  did  Dr.  Rowland  estimate  the  number  of  calories 
required  by  them?  We  all  know  Heubner's  requirements,  as  given  in  his 
energy  quotient — 100  calories  per  kilo  of  bodj'^  weight  in  the  first  half  of 
the  first  year  of  life — and  we  scarcely  dare  to  question  these  results,  which 
I  presume  are  unquestionable  for  average  healthy  infants.  From  a  clinical 
observation,  however,  it  has  seemed  to  me  that  there  was  a  decided  varia- 
tion in  the  amount  of  food  and  the  consequent  number  of  calories  required 
by  different  infants.  Some  needed  a  number  of  calories  decidedly  above 
the  figures  given.  Of  course,  this  proves  nothing  in  itself,  since  it  is  pos- 
sible that  the  food  is  more  perfectly  absorbed.  On  the  other  hand,  I  have 
often  seen  infants  thriving  on  fewer  calories  than  100  per  kilo  of  body 
weight.  Dr.  Rowland's  remarks  indicate  the  reason  for  this.  Just  as  the 
sleeping  infant  requires  fewer  calories  on  account  of  the  diminished  activity 
among  other  reasons,  the  weakly  and  conseciuently  very  quiet  infant  may, 
I  presume,  thrive  on  less  than  the  average  requirements.  In  any  case,  it 
is  beyond  doubt,  I  beheve,  that  it  frequently  can  and  does  do  so. 


TRICUSPID  STENOSIS,  WITH  A  REPORT  OF  FIVE  CASES. 


By  THOMAS  B.  FUTCHER,  M.B., 

BALTIMORE. 


A  SEARCH  of  the  literature  reveals  two  facts  concerning  tri- 
cuspid stenosis.  First,  the  lesion  is  comparatively  rare;  and 
secondly,  very  few  cases  are  recognized  during  life.  Up  to  1908, 
187  cases  had  been  reported,  and  in  only  12  has  a  correct  intra  vitam 
diagnosis  been  made.  Of  26,000  medical  admissions  to  the  Johns 
Hopkins  Hospital,  there  have  been  onl}'  8  cases  in  which  there  was 
either  a  clinical  or  postmortem  diagnosis  of  tricuspid  stenosis.  In 
only  5  cases  has  the  lesion  beeil  found  post  mortem  out  of  a  total 
of  3500  autopsies.  In  only  1  of  these  5  cases  (Case  I)  was  a 
correct  diagnosis  made  during  life.  Including  the  cases  here 
reported,  there  have  been  only  13  out  of  a  total  of  195  cases 
in  the  literature  in  which  the  lesion  was  recognized. 

Case  I.  (Med.  Xo.  24,057). —  Diagnosis  of  combined  tricuspid,  mitral 
and  aortic  stenosis  made  during  life;  confirmed  at  autopsy.  The  generalized 
narrowing  of  the  whole  aorta  would  suggest  the  possibility  of  a  congenital 
element  in  the  production  of  the  stenosis.  The  tricuspid  orifice  was  ahtiost 
obliterated,  the  measuremeyits  of  the  slit  being  1  cm.  in  length  and  4  7nm.  in 
width.     No  rheumatic  history. 

A.  J.,  female,  married,  aged  thirty-seven  years,  was  admitted  to  the 
private  ward  of  the  .Jolms  Hopkins  Hospital,  April  30,  1909,  complaining 
of  shortness  of  breath  and  dropsy.  The  wTiter  had  seen  the  patient  the 
day  previously  with  Dr.  H.  "Warren  Buckler,  at  Dr.  Kelly's  Sanitarium, 
where  she  had  been  sent  for  suspected  pelvic  trouble.  As  no  gjTiecological 
disease  was  found,  and  since  it  was  perfectly  obvious  that  there  was  serious 
organic  heart  trouble,  she  was  transferred  to  the  Johns  Hopkins 
Hospital. 
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The  family  history  was  unimportant.  She  had  not  been  a  "blue  baby." 
Her  husband  stated  that  she  had  possessed  a  "high  color"  even  before 
they  were  married  seventeen  years  ago.  She  had  never  had  any  inflam- 
mator}^  rheumatism  or  arthralgia.  There  had  been  recurring  sore  throats. 
At  the  age  of  nineteen  she  was  seriouslj^  ill  for  several  weeks  vdth  severe 
abdominal  pain  and  constipation.  Neither  she  nor  her  husband  knew  the 
true  nature  of  this  trouble. 

The  symptoms  for  which  she  was  admitted  had  begun  nineteen  years 
before  with  shortness  of  breath.  After  an  attack  of  influenza,  twelve  j-ears 
ago,  she  became  worse.  The  dj'spnea,  palpitation  of  the  heart,  and  cyano- 
sis had  been  present  since  then,  and  the  cj^anosis  had  been  especially 
marked  for  five  years.  In  1904  she  had  an  attack  of  broken  compensation, 
with  edema  of  the  feet,  and  it  was  then  recognized  by  the  family  physician 
that  she  had  heart  disease.  Since  that  date  there  have  been  two  attacks 
of  decompensation,  the  last  one  beginning  eight  weeks  ago.  Orthopnea 
first  manifested  itself  during  this  attack.  Swelling  of  the  legs  and  abdomen 
have  been  marked.    The  cyanosis  had  been  extreme  recently. 

On  JMay  1  the  ^\Titer  dictated  a  note  from  which  the  follomng  abstract 
is  made:  The  patient  was  of  short  stature  and  rather  stout.  Very  extreme 
cyanosis  of  the  ears,  lips,  cheeks,  and  finger-nails.  There  was  a  distinct 
icteroid  tint  of  the  face  and  sclerotics.  It  was  impossible  to  count  the  radial 
pulse,  only  an  occasional  beat  being  perceptible.  On  auscultation  over 
the  heart,  there  were  79  beats  per  minute. 

The  examination  of  the  lungs  revealed  a  large  pleuritic  exudate  on  the 
left  side  and  some  dulness  at  the  right  base,  with  numerous  medium 
moist  rales  on  inspiration. 

The  note  on  the  heart  was  as  follows:  "The  point  of  maximum  cardiac 
impulse  is  just  seen  and  felt  in  the  fifth  interspace  11  cm.  from  the  mid- 
sternal  line,  and  just  in  the  midclavicular  line.  There  is  very  slight  pre- 
cordial bulging,  but  practically  no  pulsation  or  heaving.  Sj^stoUc  shock 
distinctly  tapping  at  the  apex.  No  definite  thrill.  The  deep  cardiac 
dulness  begins  at  the  upper  border  of  the  third  rib  at  the  left  sternal 
margin,  and  extends  from  a  point  in  the  fourth  right  interspace,  5  cm. 
from  the  midsternal  fine,  and  merges  in  the  flatness  due  to  the  pleural 
fluid  on  the  left  side,  but  apparently  it  extends  considerably  beyond  the 
mammillary  line.  There  is  apparently  no  Rotch's.sign  to  the  right.  The 
absolute  cardiac  dulness  begins  at  the  upper  border  of  the  fourth  rib  at 
the  left  sternal  margin,  and  reaches  from  the  right  sternal  margin  at  the 
level  of  the  fourth  rib,  to  the  point  of  maximum  impulse  in  the  fifth  inter- 
space. On  auscultation,  the  first  sound  is  very  snapping  at  the  apex. 
There  is,  at  present,  no  definite  presystolic  murmur,  but  there  is  a  slight 
echoing,  rumbhng  murmur  in  diastole.  There  is  no  systoUc  bruit  at  the 
apex.  The  second  sound  is  not  audible  here.  The  heart's  action  is  quite 
irregular.     In  the  fourth  and  fifth  interspaces,  at  the  left  sternal  border, 
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the  snapping  quality  of  the  first  sound  is  even  more  marked  than  at  the 
apex,  and  the  tapping  systolic  shock  is  very  striking  here.  The  second 
sound  is  here  audible  and  is  definitely  redupUcated.  There  is  no  rumbling 
presystolic  murmur  in  the  tricuspid  area.  In  diastole,  there  is,  however, 
on  very  careful  auscultation,  a  very  faint,  soft,  prolonged,  blowing  dias- 
tohc  murmur.  At  the  aortic  area  yesterdaj',  there  was  a  faintly  palpable 
systohc  thrill.  It  is  just  perceptible  this  morning.  The  first  sound  is 
audible,  and  is  accompanied  by  a  very  rough  systolic  murmur,  transmitted 
upward  to  the  sternoclavicular  articulation.  The  second  aortic  is  quite 
loud,  and,  if  anything,  accentuated.  There  is  no  aortic  diastohc  bruit 
heard  here.  Pulmonic  sounds  clear.  Second  pulmonic  accentuated.  The 
external  jugulars  are  only  slightly  distended." 

The  liver  flatness  extended  from  the  sixth  rib  to  a  point  apparently 
on  a  level  with  the  costal  margin  in  the  mammillary  line.  In  the  median 
line  it  reaches  only  to  the  tip  of  the  ensiform.  Owing  to  the  edematous 
abdominal  walls  it  was  not  possible  to  satisfactorily  palpate  for  the  liver 
border.  There  was  no  visible  or  palpable  liver  pulsation.  There  was 
thought  to  be  a  moderate  amount  of  ascitic  exudate. 

There  was  very  marked  edema  of  the  dependent  portions  of  the  trunk, 
as  well  as  of  the  hands,  arms,  thighs,  and  legs.  Over  the  backs  of  both 
wrists  there  were  quite  numerous  pin-point  and  pin-head  sized  petechiae. 

On  the  previous  day,  April  30,  Dr.  Boggs  had  heard  a  mitral  sj'stoHc 
murmur  at  the  apex,  and  a  faint  aortic  diastolic  murmur  down  the  left 
sternal  border.  Dr.  Henry,  the  house  officer,  had  noted  a  definite  rumbling 
murmur  in  diastole  at  the  mitral  area,  and  that  the  liver  border  extended 
half  way  to  the  umbilicus.  It  w^as  also  noted  that  there  was  no  systolic 
pulsation  of  the  veins  of  the  neck. 

During  Alay  1  the  patient's  condition  gradually  became  worse.  The 
removal  of  500  c.c.  of  straw-colored  fluid  from  the  left  pleural  sac  failed 
to  give  much  relief  to  the  dj^spnea.  There  was  a  curious  sighing  dyspnea, 
the  respirations  being  only  twelve  to  the  minute.  The  heart  was  even 
feebler,  and  the  rate  had  risen  to  120  per  minute. 

On  May  3  she  was  much  worse.  Only  200  c.c.  of  urine  had  been  secreted 
into  the  bladder  since  midday  of  May  2.  The  heart  action  became  even 
feebler  and  more  irregular,  and  the  rate  had  risen  to  140  beats  per  minute. 
The  cardiac  murmurs  had  practically  disappeared.  The  respirations 
became  extraordinarily  slow,  and  the  patient  died  at  3.15  p.m. 

Clinical  Diagnosis.  Intra  vitam,  a  diagnosis  of  mitral  stenosis  and  in- 
sufficiency, aortic  stenosis  and  insufficiencj',  and  a  probable  tricuspid 
stenosis  was  made. 

Autopsy  Report  {Xo.  3214).  The  autopsy  was  performed  by  Dr. 
W.  C.  MacCallum. 

Anatomical  Diagnosis.  Tricuspid,  mitral,  and  aortic  stenosis;  dilata- 
tion and  hj'pertrophy  of  the  auricles;  contraction  and  atrophy  of  the 
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ventricles;  chronic  passive  congestion  of  all  tissues  except  lungs — extremely 
marked  in  liver — less  so  in  other  organs;  generalized  edema;  pleural  and 
pericardial  effusion;  compression,  atelectasis  and  edema  of  the  lungs; 
hemorrhagic  infarction  of  the  lungs;  acute  diphtheritic,  hemorrhagic  colitis; 
generalized  narrowing  of  the  arteries  and  thickening  of  the  veins. 

I  quote  the  following  from  Dr.  MacCallum's  report :  The  body  is  that 
of  a  slenderly  built  white  woman,  167  cm.  in  length.  There  is  a  very  marked 
edema  of  the  legs,  genitalia,  less  extent  of  the  abdomen,  hands,  and  arms. 
There  are  petechise  over  the  hands  and  arms,  and  pigmented  areas  over 
the  legs.  There  are  marks  of  needles  through  which  the  edematous  fluid 
was  drawn.  The  subcutaneous  fat  is  present  in  moderate  amounts,  yel- 
lowish red  in  color.  This  is  true  also  of  the  very  much  congested  fat  in 
the  omentum  and  the  mesentery.  The  peritoneal  cavity  contains  no  excess 
of  fluid.  The  serous  surfaces  are  everywhere  congested.  The  liver  is  very 
rough  and  nodular,  and  extends  8  cm.  below  the  ensiform,  and  4  cm. 
below  the  costal  margin.  It  is  very  deep  blue  in  color,  and  on  pressure  the 
blue  color  disappears  and  leaves  a  pale  brown  liver  substance.  A  consider- 
able quantity  of  fluid  is  present  in  each  pleural  ca\ity,  perhaps  600  c.c. 
in  the  left  and  not  so  much  in  the  right  pleural  cavity.  The  left  lung  is 
markedly  compressed  and  bound  by  a  few  adhesions  at  its  anterior  part. 
Compression  of  the  right  lung  is  not  so  njarked. 

The  pericardium  is  distended  with  clear,  straw-colored  fluid  (400  c.c). 
There  are  distinct  remnants  of  th^^nus  tissue.  The  heart  is  not  especially 
enlarged  throughout.  The  right  auricle  is  enormously  distended,  however, 
and  from  the  insertion  of  the  inferior  cava  to  that  of  the  superior  cava 
measures  about  7  cm.  Its  surface  shows  a  number  of  tendinous  patches. 
It  is  very  irregular,  distorted  and  retracted  here  and  there.  The  fat  about 
the  right  ventricle  is  congested.  The  left  ventricle  is  firmly  contracted. 
The  veins  and  arteries  are  prominent  over  its  surface.  It  is  deep  blue  in 
color.  The  left  auricle  is  small  and  apparently  nearly  empt^^  The  dilata- 
tion therefore  is  especialh'  on  the  right  side  of  the  heart  and  particularly 
in  the  right  auricle. 

Heart.  Weight,  300  grams.  The  heart  superficially  is  smooth,  except 
for  the  presence  of  the  tendinous  patches  described,  which  are  found 
especially  over  the  right  side.  The  right  auricle  contains  only  fluid  blood, 
except  in  the  auricular  appendage,  w^here  there  is  a  globular  thrombus 
about  1.5  cm.  in  diameter,  the  surface  of  which  shows  the  corrugations 
very  distinctly.  This  projects  from  the  intertrabecular  space.  It  contains 
some  soft  semi-fluid  brownish  bloody  material,  and  a  central  portion, 
which  is  rather  firmer.  On  opening  the  right  auricle,  it  is  found  that  the 
auricular  walls  are  distinctly  thickened.  This  is  especially  true  of  the  great 
trabeculse  which  run  across  its  walls.  Among  the  trabeculce  at  one  point 
in  the  auricular  appendage  there  is  a  small  globular  thrombus  wiiich  has  a 
corrugated  surface,  and  wiiich  is  internally  softened.     It  measures  about 
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1 .5  cm.  in  diameter.  The  tricuspid  orifice  is  almost  obliterated.  The  valves 
stretch  across  the  ring  and  form  a  wTinkled  diaphragmatic  membrane, 
which  is  thicker  in  some  parts  than  in  others.  They  leave  a  small  orifice 
about  1  cm.  in  length,  and  about  4  mm.  in  diameter,  which  is  slightly 
irregular  and  bordered  by  a  rough,  tliick  margin.  This  is  the  only  passage 
for  blood  into  the  right  ventricle.  The  coronary  sinus  is  enormously 
widened.  It  easily  admits  the  gloved  thumb.  The  right  ventricle  is  dimin- 
ished in  size.  Its  wall  is  about  5  mm.  in  thickness.  Its  length  is  only 
about  1.0  cm.  The  papillary  musclesand  the  chordae tendinese  are  extremely 
thickened.  The  pulmonary  orifice  measures  6.5  cm.  in  circumference. 
Its  valves  are  perfectly  delicate  and  normal  in  form.  The  pulmonary 
artery  is  smooth  and  delicate.  The  endocardium  of  the  left  auricle  is 
unusually  thickened  and  opaque.  The  wall  of  the  left  auricle  is  somewhat 
thickened,  measuring  at  its  maximum  5  mm.,  on  an  average  about  2  or 

3  mm.  The  mitral  orifice  is  markedly  contracted.  The  mitral  valves 
are  extremely  thick,  and  are  grown  together  so  as  to  form  the  usual  type 
of  diaphragm  which  one  finds  in  cases  of  mitral  stenosis.  The  orifice  itself 
is  crescentic,  measuring  about  2.5  cm.  in  transverse  diameter  and  only  about 

4  mm.  across.  At  one  end  it  has  the  appearance  of  being  split  or  torn  and 
is  covered  with  a  slight  roughening,  which  looks  somewhat  like  a  minute 
throm]:)US  mass.  There  are  no  thrombi  in  the  left  auricle.  The  left  ven- 
tricle is  small.  It  measures  about  7  cm.  in  length  at  its  maximum,  and 
averages  about  14  mm.  in  thickness.  It  is  apparently  not  hypertrophied 
at  all.  The  conus  arteriosus  of  the  aorta  is  somewhat  constricted  by  the 
growth  of  fibrous  tissue.  The  valvular  orifice  is  very  small,  measuring 
only  about  1  cm.  in  length,  and  5  or  6  mm.  in  breadth.  The  aortic  valves 
are  enormously  thickened  and  grown  together,  so  that  the  circumference 
of  the  vah-ular  orifice  is  only  3.5  cm.  The  sinuses  of  Valsalva  are  largely 
hollowed  out.  The  valves  at  their  junctures  are  gro^\7i  together  throughout 
more  than  half  of  their  length,  and  in  this  way,  there  is  a  thick,  triangular 
mass  formed  at  the  junction  of  each  two  valves.  The  sinuses  of  Valsalva 
are  not  very  completely  separated  from  one  another,  on  account  of  the 
retraction  of  the  intervening  projection.  On  the  ventricular  side  of  this 
valvular  ring,  there  is  at  one  point,  a  cavity  in  one  of  these  triangular 
masses,  in  which  the  tissue  has  become  blackened  and  discolored.  This 
blackening  shines  through  a  superficial  layer  of  white  tissue,  but  at  one 
point  there  has  occurred  a  break  into  the  substance  of  this  mass,  and  a 
soft  brownish  material  has  poured  out  through  the  orifice.  The  orifice  is 
about  6  mm.  in  length  and  2  mm.  in  breadth.  The  aorta  just  at  the  valves 
measures  about  5  cm.  in  circumference.  It  \ndens  a  little  above  the  valve, 
where  it  measures  about  6  cm.  in  circumference.  Its  surface  is  fairly 
smooth,  but  there  are  a  few  small  sclerotic  plaques.  The  coronary  orifices 
come  off  a  Httle  above  the  aortic  valves.  The  coronaries  are  distinctly 
sclerotic,  but  there  is  no  actual  occlusion.    The  aorta  is  somewhat  narrowed, 
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and  measures  onh'  about  3.5  cm.  in  circumference.  In  the  lower  portion, 
just  above  the  bifurcation,  it  measures  only  2.5  cm.  in  circumference. 
It  is  especiallj'  sclerotic  in  its  lower  portion,  but  there  is  some  sclerosis 
throughout.  The  inferior  vena  cava  is  on  the  contrary  rather  ■n'ide,  and 
its  wall  is  distinctly  thickened,  so  as  to  become  opaque  and  white.  The 
carotids  and  other  arteries  coming  off  from  the  arch  appear  distinctly 
smaller  than  normal. 

Liver.  Measures  19.5  by  16  by  6  cm.;  weight  1100  grams.  Its  surface 
is  extremely  irregular.  After  an  amoimt  of  blood  has  run  away,  it  is  much 
bile-stained.  There  are  large  projecting  nodules  upon  the  upper  surface. 
Particularly  the  left  lobe  shows  a  very  nodular  appearance.  The  inferior 
cava  as  it  passes  through  the  Uver  is  especially  thickened  and  roughened. 
The  gall-bladder  contains  very  thick,  dark  bile.  The  lower  surface  of  the 
liver  is  also  extremely  irregular  in  form.  On  section  the  liver  presents  an 
extraordinary  appearance.  There  is  absolutely  none  of  the  original  lobula- 
tion to  be  made  out,  but  there  has  evidentlj'  been  great  destruction  of 
the  lobules  in  portions  of  the  liver,  renmants  of  which  are  left;  while  in 
other  areas  there  are  large  radiating  lobules  which  are  enormously  larger 
than  the  original  ones.  The  whole  liver  has  a  greenish,  bile-stained  appear- 
ance, and  is  remarkablj^  variegated  by  the  alternation  of  these  large 
succulent  areas  which  have  a  pale,  grayish  green  color,  and  a  smaller 
scarred  or  hemorrhagic  area.  In  some  parts,  especially  the  upper  part 
of  the  right  lobe,  there  are  areas  almost  entirely  composed  of  fibrous 
tissue,  in  which  the  Uver  substance  seems  to  have  been  very  largely 
destroyed. 

In  this  case  the  diagnosis  of  mitral  stenosis  and  insufficiency 
and  of  aortic  stenosis  and  insufficiency  were  made  from  some  of 
the  usual  physical  signs  of  these  lesions  which  were  present.  ^Ye 
did  not  feel,  however,  that  these  lesions  were  sufficient  to  account 
for  all  the  patient's  symptoms.  Our  reasons  for  concluding  that 
there  was  an  associated  tricuspid  stenosis  were  as  follows:  (1)  The 
extreme  cyanosis.  (2)  The  considerable  increase  in  the  cardiac 
dulness  to  the  right  of  the  sternum.  (3)  In  spite  of  the  fact  that 
there  was  an  exaggerated  systolic  shock  and  a  snapping  first  sound 
at  the  apex,  both  these  physical  signs  were  even  more  striking 
in  the  fourth  and  fifth  interspaces  at  the  left  sternal  margin.  The 
absence  of  any  presystolic  thrill  or  rumbling  murmur  at  the  tri- 
cuspid area  was  probably  due  to  the  final  weakening  of  the  contrac- 
tions of  the  left  auricle  which  had  become  so  enormously  dilated. 
This   case   demonstrated   the   value   of   the   exaggerated   systolic 
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shock  and  the  snapping  quaUty  of  the  first  sound  at  the  tricuspid 
area  in  aiding  in  the  diagnosis  of  tricuspid  stenosis,  just  as  they  are 
of  great  importance  in  the  diagnosis  of  mitral  stenosis.  In  the 
latter  lesion  they  are  often  present  without  either  the  presystolic 
thrill  or  murmur. 

The  tricuspid  narrowing  in  this  case  was  extreme,  the  measure- 
ments of  the  opening  being  1  cm.  in  length  by  4  mm.  in  width. 
Whereas  the  narrowing  of  all  three  orifices  was  probably  endocar- 
ditic  in  origin,  yet  the  possibility  of  a  congenital  origin  must  be 
seriously  considered.  This  was  suggested  by  the  marked  hypo- 
plasia of  the  aorta. 

The  remaining  4  cases  will  be  reported  very  briefly,  although 
some  of  them  developed  remarkable  complications  which  might 
be  dwelt  upon. 

Case  II  (Med.  No.  9423).— E.  O'H.,  female,  white,  single,  aged  thirty- 
five  years,  was  admitted  to  the  hospital  January  4,  1899.  She  remained 
continuously  in  the  hospital  until  her  death  on  October  22,  1902.  She 
had  chorea  at  eleven,  and  there  had  been  eight  attacks  of  acute  articular 
rheumatism  before  admission.  She  had  been  dyspneic  and  slightlj^  cyanotic 
for  years.  She  had  characteristic  signs  of  mitral  stenosis,  but  at  no  time 
was  a  tricuspid  stenosis  or  aortic  lesion  suspected.  During  her  observation 
in  the  hospital  she  had  an  embolism  of  the  left  popliteal  artery,  as  well  as 
a  thrombosis  of  the  left  external  jugular  and  subclavian  veins.  Death 
was  preceded  by  the  sudden  development  of  symptoms  and  signs  of  throm- 
bosis of  the  aorta,  with  complete  loss  of  power  of  both  lower  extremities 
and  anesthesia  to  the  waist  line. 

Autopsy  No.  2015  (Dr.  MacCallum).  Aitatomical  Diagnosis.  Chronic 
endocarditis;  stenosis  and  insufficiency  of  the  tricuspid  and  mitral  valves; 
contraction  of  the  aortic  valves;  occlusion  of  the  left  jugular  and  sub- 
clavian veins,  with  subsequent  canalization;  thrombosis  of  the  aorta  and 
both  common  iliacs;  infarction  of  the  spleen  and  kidneys;  chronic  passive 
congestion  of  the  viscera;  obesity. 

The  right  auricle  was  tremendously  enlarged,  and  the  tricuspid 
orifice  was  represented  by  a  slit  measuring  2  by  1  cm. 

Case  III  (Med.  No.  14,415). — I.  K.,  female,  white,  married,  aged 
thirty-five  years,  was  admitted  to  the  hospital  May  28,  1902,  complaining 
of  dropsy.     She  had  never  had  chorea,  rheumatism,  nor  recurring  tonsil- 
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litis;.  The  cai;diac  symptoms  l^egan  seven  years  heiore  admission,  with 
dyspnea  and  edema  of  the  legs,  during  the  latter  months  of  a  pregnancy. 
These  symptoms  had  continued  up  to  the  time  of  admission. 

The  patient  was  markedly  cyanotic  and  dyspneic.  The  pulse  was  of 
very  small  volume  and  irregular  in  force  and  rhythm.  The  heart  was  much 
enlarged  to  the  left,  but  there  was  no  enlargement  to  the  right,  as  made 
out  by  percussion.  There  were  characteristic  auscultatorj'  signs  of  mitral 
stenosis  and  insufficiency  and  of  tricuspid  and  aortic  insufficiencJ^  There 
was  notliing  in  the  records  to  indicate  that  either  tricuspid  or  aortic 
stenosis  were  suspected. 

Autopsy  Xo.  1937  (Dr.  MacCallum).  Anatomical  Diagnosis.  Chronic 
endocarditis;  aortic,  mitral,  and  tricuspid  stenosis  and  insufficiency. 
Chronic  passive  congestion  of  the  viscera.  Hemorrhagic  infarction  of  the 
right  lung.  Serofibrinous  pleurisy  with  compression  of  the  lung.  Chronic 
endometritis. 

The  tricuspid  orifice  was  not  narrowed  to  the  same  degree  in 
this  case  as  in  the  previous  2  cases.  It  admitted  only  two  fingers, 
however. 

Case  IV  (Med.  Xo.  14,525). — A.  B.,  female,  white,  single,  aged  thirty- 
six,  was  admitted  to  the  hospital,  June  27,  1902,  and  died  the  following 
day.  She  had  an  attack  of  rheumatism  as  a  child,  and  said  she  had  suffered 
from  heart  trouble  ever  since  she  was  a  school-girl. 

The  patient  was  desperately  ill  on  admission.  There  was  extreme 
cyanosis  and  marked  dyspnea.  The  heart  was  in  dehrium  cordis,  and  very 
little  could  be  made  out.  There  was  a  presystolic  thrill  at  the  apex,  to- 
gether with  a  systolic  and  a  presystolic  murmur.  Apparently  no  suspicion 
of  a  tricuspid  stenosis  was  entertained. 

Autopsy  No.  1957  (Dr.  Opie). — Anatomical  Diagnosis.  Chronic  endo- 
carditis of  mitral  valve  with  stenosis.  Chronic  endocarditis  of  tricuspid 
valve  with  fusion  of  segments  and  stenosis.  Dilatation  and  hypertrophy 
of  the  right  side  of  the  heart.  Chronic  passive  congestion  of  lungs,  liver, 
spleen,  and  gastro-intestinal  tract.    IVIyoma  of  uterus. 

The  right  auricle  was  greatly  distended  and  formed  about  one- 
third  of  the  anterior  surface  of  the  heart.  There  was  a  marked 
degree  of  narrowing  of  the  tricuspid  orifice,  two  of  the  segments 
being  completely  welded  together. 

Case  V  (Med.  Xo.  17,934). — M.  W.,  female,  white,  married,  aged 
twenty-nine  years,  was  admitted  to  the  hospital  December  27,   1904. 

Am  Phvs  27    - 
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Death  occurred  the  follomng  day.  When  twentj'  years  of  a^e,  a  physician 
had  told  her  that  she  liad  heart  disease.  There  was  a  history  of  rheumatism. 
She  had  never  had  dyspnea  or  edema  before  ^lay,  1904. 

There  was  extreme  cyanosis  and  marked  increase  in  the  cardiac  dulness 
toward  the  right.  There  were  auscultatory  signs  of  mitral  stenosis  and 
insufficiency,  aortic  insufficiency,  and  tricuspid  insufficiency.  There  appar- 
ently was  no  suspicion  of  the  existence  of  tricuspid  stenosis. 

Autopsy  No.  2449  (Dr.  hunting).— Anatomical  Diagnosis.  Chronic 
endocarditis  of  the  tricuspid,  mitral  and  aortic  valves,  with  stenosis  of  the 
tricuspid  and  mitral  orifices;  hypertrophv  and  dilatation  of  the  heart: 
thrombosis  of  the  right  auricular  appendage,  with  a  free  thrombus  in  the 
left  auricle;  general  chronic  passive  congestion  of  the  viscera;  red -atrophy 
of  the  liver;  general  edema  with  ascites;  infarction  of  the  kidneys. 

The  contraction  of  the  tricuspid  orifice  was  moderate.  It 
admitted  the  tips  of  two  fingers.  The  statement  regarding  the 
aortic  orifice  was  as  follows:  "The  segments  of  the  aortic  orifice  are 
thickened  and  curled  and  apparently  would  present  a  slight  inter- 
ference to  the  outflow  of  blood,  although  the  orifice  admits  the  tip 
of  the  index  finger." 

We  may  briefly  summarize  these  5  cases  as  follows:  All  were 
females.  Their  respective  ages  were  thirty-seven,  thirty-five,  thirty- 
five,  thirty-six,  and  twenty-nine  years.  There  was  a  definite  history 
of  rheumatism  in  3,  one  of  these  also  having  chorea.  The  etiological 
factors  were  not  clear  in  the  other  two.  It  is  possible  that  there 
may  have  been  a  congenital  element  in  Case  I.  In  all  5  there  was 
a  marked  mitral  stenosis  lesion.  In  3  of  the  5  there  was  a  definite 
aortic  stenosis.  In  the  fourth  there  was  thought  to  be  some 
aortic  narrowing.  In  the  fifth  case  the  aortic  valves  were  normal. 
In  all  5  the  pulmonic  valves  were  unaffected. 

Duroziez,^  in  1S6S,  Leudet,-  in  1888,  J.  B.  Herrick,^  in  1897,  and 
W.  W.  Herrick,*  in  1908,  have  analyzed  the  cases  appearing  in 
the  literature,  the  latter  tabulating  187  cases,  which  apparently 
do  not  include  the  case  which  he  himself  reports,  and  in  which  a 
positive  diagnosis  was  made.  Since  then  I  have  been  unable  to 
find  but  2  cases  reported,  that  of  Barie  and  Cleret,''  in  which  they 
made  a  diagnosis  of  Stokes-Adams  disease  with  combined  mitral 
and  aortic  stenosis  and  insufficiency,  the  tricuspid  stenosis  being 
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discovered  at  autopsy,  and  that  of  ^Mackenzie,"  in  which  a  correct 
clinical  diagnosis  was  made. 

Adding  to  the  187  cases  reported  by  \V.  W.  Herrick  his  own 
case,  those  of  Barie  and  Cleret  and  of  ^Mackenzie,  and  the  5  here 
reported,  we  have  a  total  of  195  cases.  These  may  be  analyzed  as 
follows : 

Sex. 

Male 38 

Female 14]^ 

Sex  not  known Ig 


195 


Age. 


10  to  20  years 16 

20  to  30  years gO 

30  to  40  years 44 

40  to  50  years 29 

50  to  60  j-ears 10 

60  to  70  years g 

Not  known 30 


195 


Previous  History. 


Rheumatism gg 

Doubtful  rheumatism  or  chorea \i 

No  rheumatism 35 

Not  known 83 


195 


Association  0/  Vahe  Lesions. 


Tricuspid  alone 14 

Tricuspid  and  mitral 1X)4 

Tricuspid  and  aortic '.      .      .  64 

Tricuspid,  mitral,  and  aortic g 

Tricuspid,  aortic,  and  pulmonary 1 

Tricuspid — endocardium  of  left  auricle 1 

Tricuspid,  mitral,  and  pulmonary 12 

Cases  with  adherent  pericardium 12 

Etiology,  Undoubtedly  tricuspid  stenosis  is  often  due  to  endo- 
carditis following  rheumatism,  or  some  other  acute  infection.  The 
fact  that  it  is  almost  invariably  accompanied  by  lesions  of  the  mitral 
or  aortic  valves  confirms  this  view.  Osier  states  that  congenital 
cases  are  not  uncommon.  This  is  supported  by  the  opinion  of 
other  observers.     These  are  usually  accompanied  by  some  other 
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defect.  The  absence  of  any  rheumatic  history  and  the  existence  of 
a  generahzed  narrowing  of  the  whole  aorta  would  suggest  very 
strongly  that  the  stenosis  in  Case  I  may  have  been  congenital  in 
origin.  These  congenitally  defective  valves  are  undoubtedly  very 
liable  to  postnatal  endocarditis. 

Symptoms.  The  conspicuous  symptom  is  the  extreme  cyanosis 
in  the  majority  of  cases.  This  is  due  to  the  marked  venous  stasis 
resulting  from  the  tricuspid  narrowing.  Occasionally  it  has  been 
absent,  as  in  Shattuck's  case.^  Otherwise  there  is  nothing  char- 
acteristic. Dyspnea  may  be  extreme  when  broken  compensation, 
due  to  overdilatation  of  the  right  auricle,  supervenes.  It  is  sur- 
prising with  what  degree  of  comfort  these  cases  are  enabled  to 
go  about  for  years.  This  is  probably  due  to  the  fact  that  the 
narrowed  auriculoventricular  orifice  lessens  the  engorgement  of 
the  pulmonary  circulation  and  the  consequent  dyspnea.  In  the 
terminal  stages  of  the  disease  dyspnea  may  become  extreme,  even 
on  the  slightest  exertion.  Cough,  general  anasarca,  and  effusion 
into  the  serous  sacs  also  supervene. 

Physical  Signs.  I.  Inspection.  (1)  A  presystolic  pulsation  may 
be  observed  in  the  jugular  veins  and  in  the  markedly  enlarged  liver 
if  the  case  is  seen  when  the  right  auricle  is  still  compensating. 
With  the  striking  tricuspid  narrowing  so  often  seen,  the  right 
auricle  is  not  able  to  readily  empty  itself,  and  there  is  a  consequent 
wave  transmitted  backward  into  the  nearby  venous  trunks.  This 
sign  disappears  in  many  of  the  cases  with  decompensation,  as  the 
auricular  contraction  is  too  weak  to  give  rise  to  a  reflux  wave 
during  auricular  systole.  (2)  Precordial  inspection  reveals  nothing 
characteristic.  (3)  Mackenzie  considers  a  presystolic  pulsation 
of  the  liver  an  important  sign. 

II.  Palpation.  (1)  The  radial  pulse  is  nearly  always  extremely 
small  in  volume,  owing  to  the  overengorgement  of  the  venous  and 
impoverishment  of  the  arterial  systems.  Frequently  it  cannot  be 
counted,  and  it  is  irregular  in  force  and  rhythm  and  of  low  ten- 
sion. (2)  A  presystolic  thrill  may  be,  but  rarely  is,  felt  at  the  tri- 
cuspid area.  It  is  often  difficult  to  differentiate  such  a  thrill  from 
the  accompanying  thrill  of  mitral  stenosis.  (3)  The  systolic  shock 
may  be  marked  over  the  tricuspid  area  and  was  of  value  in  arriving 
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at  a  diagnosis  in  Case  I.  In  this  instance  the  exaggerated  systolic- 
tap  was  present  at  the  mitral  area,  but  was  even  more  marked  at 
the  tricuspid. 

III.  Percussion.  The  distinguishing  feature  is  increase  in  the 
area  of  cardiac  dulness  toward  the  right,  especially  in  the  region 
of  the  right  auricle. 

IV.  Auscultation.  (1)  When  a  rumbling,  presystolic  murmur  is 
audible  over  the  lower  sternal  region  and  particularly  toward  the 
right  border,  it  is  of  great  value  in  helping  to  arrive  at  a  diagnosis. 
Very  frequently  the  murmur  is  absent  owing  to  the  weak  action 
of  the  right  auricle  in  the  stage  of  decompensation.  (2)  The  first 
sound  may  be  snapping  at  the  tricuspid  area.  This  sign,  together 
with  the  exaggerated  systolic  shock  and  extreme  cyanosis,  were 
the  three  which  chiefly  led  us  to  make  the  diagnosis  in  Case  I. 
There  was  no  presystolic  murmur  at  the  tricuspid  area.  (3)  The 
second  pulmonic  sound  is  usually  said  to  be  enfeebled.  This  is 
not  always  the  case,  however,  as  it  may  be  accentuated.  (4) 
Mackenzie  has  pointed  out  that  the  right  auricle  may  become  so 
greatly  hypertrophied  that  it  sends  back  a  large  wave  into  the 
jugular  vein  mth  such  force  that  it  causes  the  valves  in  the  jugular 
and  subclavian  veins  to  close  with  a  snap,  which  he  was  able  to 
hear  over  these  veins  as  a  clear,  sharp  sound  preceding  the  first 
sound. 

Regarding  the  diagnosis  Shattuck  says :  "  Whether  a  presystolic 
souffle  can  be  heard  or  not,  tricuspid  stenosis  can  be  pretty  safely 
diagnosticated  if  the  patient  is  a  female  with  rheumatic  history, 
has  mitral  stenosis,  perhaps  also  aortic  disease,  and  presents  the 
evidences  of  prolonged  or  recurrent  venous  stasis  of  greater  or  less 
degree." 

The  fact  that,  including  the  cases  here  reported,  the  clinical 
diagnosis  has  been  made  in  only  1.3  out  of  the  195  cases  reported, 
indicates  that  recognition  of  the  lesion  is  not  easy.  It  is  nearly 
always  complicated  by  the  physical  signs  of  mitral  and  aortic 
disease,  and  this  helps  to  obscure  the  picture.  Another  factor  must 
be  taken  into  consideration,  and  that  is,  that  many  of  the  hospital 
cases  are  admitted  in  a  moribund  condition.  This  occurred  in  two 
instances  in  the  present  series  and  prevented  careful  study. 
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THE  INTESTINAL  INFANTILISM  OF  HERTER. 
By  ROWLAND  GODFREY  FREEMAN,  M.D., 

NEW   YORK. 


At  the  last  meeting  of  this  Society,  a  year  ago,  Dr.  Christian 
A.  Herter  presented  a  paper  on  intestinal  infantilism,  a  definite 
condition  which  he  recognized,  analyzed,  and  after  exhaustive  study 
published  with  a  very  complete  description  of  its  characteristics. 

Notwithstanding  the  great  amount  of  scientific  work  accom- 
plished by  Dr.  Herter,  it  seems  likely  that  his  name  will  be  per- 
petuated in  connection  with  this  condition  of  intestinal  infantilism 
more  than  with  any  other  work  that  he  did,  for  he  described  a 
condition  that  was  never  before  carefully  studied,  and  thus  estab- 
lished it  as  a  distinct  disease  with  characteristic  symptoms — intes- 
tinal flora  and  changes  in  the  urine. 

The  study  of  different  types  of  dwarfism  has  only  recently  at- 
tracted much  attention,  and  while  different  classifications  have  been 
made,  it  seems  likely  that  types  described  by  different  men  under 
different  names  could  really  be  brought  together  in  a  general  and 
simpler  classification  had  we  fuller  information  concerning  them. 

TYPES    OF    DWARFS. 

Sexual:     Small  adults. 
Asexual  (Infantilism). 

Infant  type — anangioplasia  (Loraine). 

Adolescent  type  (Brissaud). 

Lymphatic. 

^Mongolian. 

Thyroid — cretinism. 

Achondroplasia. 

Intestinal  (Herter). 

Hepatic  (Cautley). 

Pancreatic  (Bramwell). 
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All  classifications  agree  that  dwarfism  should  be  subdivided  into 
sexual,  where  the  sexual  development  is  normal,  and  the  asexual 
or  infantile  type,  and  under  this  latter  head  most  of  the  cases  are 
classified.  Thus,  in  France,  Loraine  has  described  a  type  of  infan- 
tilism where  the  extremities  are  small,  the  head  is  large,  and  the 
individual  has  thus  the  infantile  relationship  in  size  between  head, 
trunk,  and  limbs,  and  this  condition  he  believed  to  be  due  to  con- 
genital lack  of  development  of  the  arteries.  Brissaud,  on  the  other 
hand,  has  described  another  type  in  n-hich  the  head  is  small,  the 
face  long,  the  limbs  long — indeed,  an  adult  type  of  body.  A 
lymphatic  type  has  also  been  described  in  France,  in  which  the 
child  grows  very  stout,  and  in  which  sudden  death  may  occur 
from  a  violent  shock. 

The  Mongolian  type  is  familiar,  and  evidently  belongs  in  a  cate- 
gory of  its  own.  The  cretin  again  is  a  distinct  type  of  which  we  haxe 
full  information. 

Cautley  mentions  an  hepatic  infantilism  occurring  with  cirrhosis 
of  the  liver,  while  Bramwell  has  reported  one  case  of  infantilism 
apparently  due  to  lack  of  function  of  the  pancreatic  gland  and  cured 
by  administration  of  the  pancreatic  extract,  and  this  case  of  Bram- 
well's  has  clinically  much  in  common  \^^th  the  cases  classified  by 
Herter,  but  as  there  is  no  record  of  any  careful  study  of  the  urine 
and  the  bacteriology  of  the  feces,  it  is  impossible  to  say  whether 
they  would  come  under  Herter's  group.  This  case,  however,  had 
large,  fatty  stools,  the  distended  abdomen,  and  the  good  appetite 
which  usually  are  associated  with  the  infantilism  of  Herter. 

Herter  published,  in  1908,  a  monograph  on  five  children  that  he 
had  carefully  studied,  all  of  whom  had  certain  intestinal  symptoms, 
showing  a  change  in  the  intestinal  flora  and  a  lack  of  growth. 
He  stated  that  he  had  seen  ten  such  cases. 

The  first  of  his  cases  was  a  boy,  aged  eight  years,  who  did  well 
until  he  was  three  years  of  age,  when  he  weighed  31  pounds. 
Disturbed  digestion  with  diarrhea  then  occurred,  so  that  for  the 
succeeding  four  years  no  gain  in  weight  occurred,  the  weight  vary- 
ing between  25  and  2S  pounds.  There  were  moderate  anemia, 
lassitude,  good  appetite,  and  large,  soft,  gray,  gaseous  stools. 

The  second  case,  a  girl,  aged  nine  years,  developed  normally 
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until  the  end  of  the  second  year,  when  certain  gastric  symptoms 
appeared,  followed  by  impaired  nutrition,  retarded  development, 
and  distended  abdomen.  There  was  moderate  anemia,  with  large, 
grayish,  gaseous  stools.  This  child  weighed,  at  nine  years,  47 
pounds. 

The  third  case,  a  girl,  aged  four  years,  when  first  under  observa- 
tion, was  emaciated,  abdomen  was  distended,  and  there  was  mod- 
erate anemia.  The  movements  were  large,  acholic,  two  or  three 
daily.     Diarrhea  was  frequent,  when  carbohydrates  were  advised. 

The  fourth  case,  a  boy,  aged  three  years,  did  well  for  the  first 
year,  after  which  there  was  irregular  intestinal  trouble,  with 
diarrhea,  anemia,  distended  abdomen,  and  large  gray  movements. 
Weight  at  twenty  months  was  16  pounds;  length,  31  inches. 

The  fifth  case,  a  girl,  aged  nine  and  one-half  years,  never  did 
well.  Had  measles  at  eighteen  months,  after  which  had  digestive 
troubles,  with  tendency  to  diarrhea,  with  soft,  light-colored  stools, 
abdomen  distended,  and  carbohydrate  incapacity.  At  five  and 
one-half  years  weight  was  21f  pounds;  height,  35  inches.  Pale, 
tongue  coated,  great  listlessness.  At  nine  and  one-half  years 
weight  was  33  pounds;  height,  38 j  inches;  head  circumference, 
20  inches. 

The  symptoms  then  that  Dr.  Herter  finds  developed  in  these 
children  are: 

First,  an  arrested  development  of  the  body.  The  child  stops 
growing  as  it  stops  gaining  in  weight.  On  the  other  hand,  the  mental 
development  of  the  child  is  fair. 

The  marked  abdominal  distention  is  common  in  all  of  them, 
often  with  dilatation  of  the  abdominal  veins  over  the  upper  part 
of  the  abdomen.  There  is  usually  a  moderate  anemia  and,  what  is 
very  characteristic,  marked  fatigue.  The  intestinal  symptoms  are  a 
tendency  to  looseness  of  the  bowels,  with  occasional  attacks  of 
diarrhea,  often  with  fatty  stools,  although  there  may  be  but  little 
fat  in  the  food.  They  are  apt  to  have  an  excessive  appetite  and 
thirst,  an  increased  secretion  of  urine,  and  usually  have  cold  hands 
and  feet.    Symptoms  of  rickets  may  be  present. 

The  most  interesting  part  of  this  study  of  Herter's  is  the  result 
of  the  examination  of  the  feces.    Herter  has  found  in  these  cases  an 
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absence  of  the  ordinary  bacterial  flora  of  the  intestines  of  young 
children;  that  the  dominant  organisms  present  are  Gram-positive 
organisms;  that  the  prevailing  organism  is  the  Bacillus  bifidus  of 
Tissier,  an  organism  of  the  sort  observed  by  Escherich  in  an  epi- 
demic of  diarrhea  in  a  hospital.  With  this  Herter  finds  two  others 
— the  Bacillus  acidophilus  and  the  Bacillus  infantilis,  which  may 
possibly  be  a  variation  from  the  Bacillus  bifidus.  The  Bacillus  coli 
and  the  Bacillus  lactis  aerogenes  are  infrequently  found  during  the 
active  stage  of  this  disorder. 

The  urine  of  these  children  also  shows  characteristic  changes. 
The  amount  passed  in  twenty-four  hours  is  large.  There  is  a  rise 
in  the  ethereal  sulphates,  a  pronounced  indicanuria  and  an  excessive 
phenol,  and  the  presence  of  large  amounts  of  aromatic  oxyacids. 

The  examination  of  the  feces  shows  an  excess  of  fat  out  of  pro- 
portion to  the  amount  taken  in  the  food,  a  large  amount  of  fatty 
acids  and  soaps. 

Herter  discusses  the  general  indications  for  treatment  of  these 
cases.  He  finds  gelatin  particularly  useful  in  increasing  the 
weight. 

Cases  that  undoubtedly  come  in  this  same  class  have  been 
described  by  others,  but  without  the  careful  laboratory  investiga- 
tions undertaken  by  Herter  which  makes  it  possible  to  classify 
them  accurately.  Thus,  Heubner  (Jahrbuch  f.  Kinderheilkunde, 
vol.  Ixx,  Heft  6,  p.  GS)  publishes  10  cases,  some  of  which  un- 
doubtedly come  under  this  classification,  while  previously  Schutz 
(Jahrbuch  f.  Kinderheilkunde,  1905,  Ixri,  794)  described  3  cases. 

Bramwell  (Clinical  Studies,  ii,  348)  described  a  case  of  what  he 
called  pancreatic  infantilism.  A  boy,  aged  eighteen  years  and  seven 
months,  measuring  in  height  4  feet  4^  inches,  his  weight  being 
67|  pounds,  and  having  the  appearance  of  a  boy  of  eleven,  with  a 
history  of  no  growth  since  he  was  ten  years  old.  He  was  perfectly 
formed,  bright,  with  a  high-pitched  voice,  but  with  infantile  sexual 
development.  He  gave  a  history  of  chronic  diarrhea  for  nine  years, 
with  five  or  six  large,  liquid,  yellowish-brown  movements  a  day. 

Dr  Bramwell  demonstrated  that  the  boy's  pancreatic  secretion 
was  defective,  and  that  there  was  still  a  chance  for  growth  as  the 
epiphyseal  lines  were  unclosed. 
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Under  treatment  with  pancreatic  extract  for  two  years,  the  boy 
showed  remarkable  improvement,  a  gain  in  height  of  5|  inches, 
a  gain  in  weight  of  23f  pounds,  with  a  normal  sexual  development. 
It  was  found  on  omitting  the  pancreatic  extract  that  the  diarrhea 
returned. 

Bramwell  was  thus  convinced  that  there  is  one  form  of  infantilism 
due  to  disturbance  of  the  pancreas  that  can  be  cured  by  the  admin- 
istration of  pancreatic  extract. 

In  a  later  contribution  (Clinical  Studies,  vi,  175)  he  records  a  case 
of  a  girl,  aged  twenty  years,  who  had  the  appearance  of  a  girl  of 
only  fourteen  years.  There  was  no  pubic  hair  and  no  evidence  of 
cretinism.  She  was  found  dead  on  a  road,  and  on  autopsy  there 
was  a  chronic  endocarditis;  a  uterus  one  inch  in  length;  no  ovaries 
found;  the  kidneys  were  fused,  forming  a  horseshoe  kidney,  and  a 
pancreas  that  was  large  and  extremely  fibrous.  No  report  of  a 
microscopic  examination  of  the  pancreas  is  recorded. 

There  were  2  cases  reported  by  Dr.  John  Thomson  in  Edinburgh 
{Transactions  of  the  Medico-CJiirurgical  Society,  xxii,  162),  which 
were  shown  at  Dr.  Bramwell 's  clinic,  and  thought  to  be  the  pan- 
creatic type  of  infantilism.  No  later  report  of  the  result  of  treat- 
ment, however,  has  been  found. 

This  one  case  of  Bramwell's,  then,  which  was  similar  to  those 
described  by  Herter  so  far  as  their  symptoms  are  concerned,  was 
apparently  of  definite  origin  and  readily  curable. 

I  have  seen  recently  4  cases  of  this  condition.  The  first  case, 
a  child,  now  aged  four  and  one-half  years,  who  has  been  under  my 
care  for  twenty  months.  She  had  a  history  of  never  having  done 
well.  She  had  had  repeated  attacks  of  bowel  trouble  from  which 
she  would  convalesce  only  to  be  debilitated  by  a  fresh  attack. 
When  first  seen,  in  August,  1909,  she  was  suifering  from  intense 
general  lassitude,  and  would  not  willingly  lift  her  head  from  the 
pillow.  She  would  lie  for  hours  without  moving  or  speaking. 
Her  mental  development  was  very  good,  but  she  evidently  was 
lying  thinking  about  her  case  all  day,  and  after  a  physician's  visit 
would  repeat  to  the  mother  or  nurse  all  that  had  been  said  about 
her  case  in  her  presence. 

Her  tongue  was  heavily  coated,  her  abdomen  was  distended, 
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she  was  markedly  emaciated,  and  somewhat  anemic.  She  was 
having  one  or  two  very  large,  soft,  gray,  curdy  movements,  which 
would  half  fill  the  little  chamber  into  which  they  were  passed. 
Her  appetite  was  very  poor,  and  she  Avas  put  on  a*  diet  of  pepton- 
ized milk,  with  wheat  flour  gruel,  after  an  initial  dose  of  castor  oil. 
Bismuth  was  administered  at  each  feeding. 

The  examinations  of  the  feces  and  urine  were  made  by  Dr. 
Herter,  and  corresponded  to  the  findings  in  his  cases. 

She  was  under  the  care  of  a  trained  nurse  for  eight  months,  and 
was  taken  to  different  places  at  intervals  for  a  change  of  air.  Her 
diet  was  gradually  amplified,  and  food,  such  as  meat,  which  she 
vomited  when  first  tried  she  is  now  able  to  take.  During  these 
twenty  months  she  has  shown  practically  no  gain  in  weight,  although 
at  the  present  time  she  weighs  2  pounds  more  than  she  did  three 
months  ago. 

No  food  has  been  found  that  appears  to  increase  her  weight, 
although  the  gelatin  advised  by  Dr.  Herter  has  been  tried,  but  an 
improvement  that  must  precede  all  others  has  been  very  evident 
in  her  case.  The  character  of  her  movements  has  improved,  the 
greatest  improvement  having  followed  the  administration  of  butter- 
milk, of  which  she  now  takes  a  pint  a  day.  Her  movements  now  are 
good  color,  slightly  curdy,  and  but  one  of  moderate  size  each  day. 
She  is  now  interested  in  every  thing  that  takes  place  about  hex. 
She  is  constantly  using  her  hands  in  stringing  beads  and  other  like 
occupations,  and  she  will  walk  a  little,  although  walking  is  still 
distasteful  to  her.  Recent  examination  of  the  urine  and  feces  by 
Dr.  F.  C.  Wood  still  shows  the  characteristic  condition  described 
by  Herter. 

Urine.  Specific  gravity,  lOlS;  quantity,  1240  c.c. ;  no  sugar; 
no  albumin;  trace  of  indol  acetic  acid;  very  strong  ]\Iillon's  reac- 
tion; very  strong  indican;  no  Ehrlich's  aldehyde  reaction.  It  con- 
tained 200  mg.  of  creatinin  and  29  rag.  of  creatin. 

Feces  contained  indol,  but  no  skatol  was  found,  except  on  one 
occasion.  The  organisms  present  were  almost  entirely  Gram  posi- 
tive, with  enormous  numbers  of  Bacillus  aerogenes  capsulatus,  and 
no  noticeable  bifidus.    There  were  present  many  of  the  large,  oval, 
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highly  refractile  bacteria  referred  to  by  Herter.  Trypsin^  was  not 
present,  but  erepsin  was  found. 

The  administration  of  intestinal  antiseptics  has  had  no  influence 
on  the  bacteria  of  the  intestines.  Under  the  administration  of 
pancreatic  extract  she  has  seemed  to  improve  more  than  under  other 
medication. 

A  second  case  is  a  child,  aged  two  and  one-half  years,  who  did 
well  during  the  first  ten  months,  and  when  ten  months  old  it 
weighed  17^  pounds.  In  September,  1909,  when  one  year  old, 
after  an  attack  of  diarrhea,  the  weight  fell  to  a  little  over  15 
pounds.  This  child  has  gained  on  two  different  occasions  a  pound 
or  more,  but  only  to  lose  it  again,  so  that  at  the  present  time  the 
weight  remains  about  15  pounds. 

This  child's  movements,  when  doing  badly,  showed  the  character- 
istic gray  color,  and  they  have  always  had  a  tendency  to  be  loose. 
The  child  has  an  absolutely  clean  tongue,  very  little  distention  of 
the  abdomen,  and  during  a  recent  period  her  development  has 
apparently  been  interfered  with  by  the  eruption  of  teeth,  of  which 
she  cut  seven  in  three  months. 

Examination  of  the  feces  and  urine  by  Herter  showed  the  char- 
acteristic condition,  although  there  were  some  colon  bacilli  present 
in  the  feces. 

This  child  did  not  gain  on  any  modification  of  milk  that  was 
tried,  did  not  appear  to  do  well  on  carbohydrates,  although  she 
gained  for  a  while  on  malt  soup;  she  did  best  on  a  preparation  of 
dried  skimmed  milk  to  which  a  moderate  amount  of  fat  was  added  in 
the  form  of  cream.  Afterward  when  put  on  a  mixed  diet  she  gained 
for  a  short  period.  At  present,  at  two  and  one-half  years,  her  weight 
is  about  the  same  as  it  was  at  ten  months. 

The  third  case,  aged  two  years  and  five  months,  a  first  living 
child  after  several  miscarriages.    Birth  weight,  5  pounds  2  ounces. 

1  In  testing  for  trypsin  in  the  feces  the  only  reliable  method  seems  to  be  that  using  coagu- 
lated sheep  serum  either  in  a  Mett  tube  or  a  Petri  dish.  When  this  method  is  employed 
trypsin  is  usually  found  in  the  stools  of  children.  In  two  of  these  cases  of  infantilism  in 
which  tests  were  made  only  small  amounts  of  trypsin  were  found.  Erepsin,  however,  seems 
to  be  abundant  in  the  watery  extracts  of  the  feces  from  both  of  these  children.  The  simplest 
test  for  this  ferment  is  the  rapid  and  complete  solution  of  casein  applied  according  to  the 
Gross  method.  In  both  of  these  tests  the  proteolytic  action  of  microorganisms  was  excluded 
both  by  controls  and  by  thoroughly  saturating  the  solutions  while  in  the  incubator  with 
toluol. 
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Did  absolutely  well  with  very  little  breast  milk  and  accessory 
feedings  of  a  cream  whey  mixture  until  seven  months  old,  when 
she  weighed  15  pounds  10  ounces.  She  then  had  an  attack  of  vomit- 
ing, diarrhea,  and  fever,  from  which  in  a  few  days,  however,  she 
was  better.  She  did  not  gain  in  weight,  and  other  similar  attacks 
followed  at  intervals.  A  wet  nurse  was  obtained,  but  still  there 
was  no  increase  in  weight,  and  there  was  practically  none  for  many 
months,  although  different  sorts  of  food  were  used. 

The  examination  of  the  feces  by  Dr.  Herter  showed  the  charac- 
teristic bifidus,  which  was  very  abundant  in  the  fermentation  tubes, 
as  well  as  the  Bacillus  coli  communis  and  some  cocci.  The  specimen 
of  urine  was  unsatisfactory,  as  it  had  been  mixed  with  the  feces 
and  was  decomposed. 

This,  then,  was  a  case,  like  the  second,  which,  while  approaching 
this  type,  had  not  fully  developed  the  characteristic  condition  a 
year  ago.  Recently,  without  change  in  food  or  environment,  the 
child  began  to  gain  in  weight  and  has  developed  normally,  its 
progress  being  interrupted  only  by  attacks  of  pyelitis. 

The  fourth  case  was  seen  by  me  first  when  three  years  and  three 
months  old.  She  gave  a  history  of  attacks  of  colitis,  had  a  dis- 
tended abdomen,  and  although  at  that  time  of  proper  height  for 
her  age,  the  diagnosis  of  her  condition  was  easily  made  from  her 
history  and  the  character  of  her  movements.  Careful  examination 
of  the  urine  and  feces  by  Dr.  F.  C.  Wood  corroborated  the  diag- 
nosis. 

Her  history  was  that  of  a  child  difficult  to  feed.  When  fi\e  weeks 
old  she  had  not  recovered  her  birth  weight  of  7  pounds  14  ounces, 
and  a  wet  nurse  was  employed.  She  then  gained  fairly  until  she 
was  six  months  old,  after  which,  under  the  same  wet  nurse,  prob- 
ably with  insuSicient  breast  milk,  she  remained  nearly  nine  months 
with  a  gain  of  only  1|  pounds.  The  wet  nurse  was  then  discharged; 
the  child  was  put  on  a  condensed  milk  mixture,  and  gained  quite 
rapidly,  weighing  more  than  28  pounds  at  two  years,  while  at 
two  years  and  nine  months  she  weighed  35  pounds.  She  had  had 
a  diarrhea  the  previous  summer,  from  which  she  had  recovered  at 
this  time.  When  two  years  and  nine  months  old  she  developed 
clay-colored  movements  and  became  irritable.    When  nearly  three 
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years  old  the  fatigue  became  marked,  so  that  she  objected  to  walk- 
ing, and  she  became  less  interested  in  what  was  going  on  about  her. 
Then  another  attack  of  coHtis  ensued,  which  after  two  weeks  of 
interval  was  followed  by  another  one,  and  she  was  removed  then 
in  August  from  the  seaside  to  the  mountains,  where  she  seemed  to 
improve.     On  her  return  I  first  saw  her. 

She  measured  36^  inches  in  length  and  weighed  24  pounds. 
She  had  a  moderate  color,  was  slightly  anemic,  her  tongue  was 
heavily  coated,  her  abdomen  was  distended,  this  distention  being 
largely  due  to  dilatation  of  the  stomach  to  within  one-half  inch  of 
the  umbilicus.  Her  movements  were  large,  soft,  curdy,  yellow, 
and  offensive.  She  had  an  inflammation  of  her  right  ear  drum, 
which,  however,  quickly  subsided  under  treatment.  The  stomach 
gradually  contracted  down,  but  the  tongue  remained  coated. 

She  was  put  on  a  careful  mixed  diet,  limiting  the  amount  of  fat 
and  carbohydrates. 

The  stool  was  strongly  Gram  positive.  The  examination  showed 
the  Bacillus  bifidus,  a  Gram-positive  streptobacillus,  the  Enterococ- 
cus  proteiformis,  and  the  colon  bacillus,  and  also  the  Bacillus 
aerogenes  capsulatus.  Xo  skatol  was  found  in  the  stool,  although 
there  was  a  considerable  quantity  of  indol.  The  sulphate  partition 
showed  a  total  of  0.76  gram  of  preformed  sulphates,  and  0.035 
gram  of  ethereal  sulphates,  both  in  terms  of  SO3.  The  ethereal 
sulphates  were,  therefore,  about  1  to  20,  which  is  within  the  nor- 
mal limits. 

The  urine  gave  a  strong  indolacetic  reaction,  showed  a  trace 
of  indican;  no  reaction  for  aromatic  oxyacids,  and  no  Ehrlich 
aldehyde  reaction. 

Five  months  later  the  child  came  again  under  my  care,  having 
gone  through  the  winter  without  any  attack  of  colitis,  and  it  was 
then  ascertained  that  for  one  year  she  had  shown  no  growth. 
She  had  increased  in  weight  at  one  time  to  26  pounds,  but  weighed 
now  only  24|  pounds,  and  she  was  brought  to  me  because  she  was 
more  fretty  and  because  she  complained  of  some  pain  in  the  but- 
tocks and  abdomen.  She  had  in  the  interval  been  somewhat  con- 
stipated, but  now  was  having  frequent  soft,  large  gray  movements. 
Her  tongue  was  somewhat  coated  and  the  stomach  was  dilated 
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as  when  she  came  to  me  before.  The  large  intestine  was  apparently 
not  distended.  She  was  thin  and  flabby,  but  always  had  pink 
cheeks. 

After  castor  oil,  rhubarb,  and  soda,  and  a  diminution  of  the 
amount  of  food  taken,  her  stomach  resumed  its  normal  size  in  a 
week  or  ten  days. 

The  urine,  of  which  she  passed  520  c.c.  in  twenty  four-hours,  was 
clear,  pale,  acid,  and  had  a  specific  gravity  of  1020.  Millon's  reagent 
gave  no  reaction  of  oxyacids;  there  was  a  faint  trace  of  indolacetic 
acid,  there  was  no  indoxyl,  and  no  Ehrlich's  aldehyde  reaction. 
A  determination  of  creatin  and  creatinin  was  made,  and  it  showed 
an  abnormal  proportion  between  the  two. 

A  later  examination  of  urine  and  feces  showed  the  following: 

Urine.  Specific  gravity,  1016;  670  c.c.  in  twenty-four  hours; 
no  sugar;  trace  of  indolacetic  acid;  very  faint  Millon's  reaction; 
no  Ehrlich's  aldehyde.     There  was  an  excess  of  creatin. 

The  stool  was  dominantly  Gram  positive  and  contained  the 
Bacillus  aerogenes  capsulatus  and  some  of  the  large  oval,  highly 
refractile  bacteria  referred  to  by  Herter.  There  were  also  many 
Gram-negative  organisms.  Trypsin  was  present  in  fair  quantity, 
also  abundant  erepsin.    Indol  but  no  skatol  found. 

The  child  was  put  on  a  pancreatic  extract  in  fairly  large  doses, 
and  showed  improvement  in  the  character  of  the  stools  and  lessen- 
ing of  the  abdominal  pain,  but  has  not,  so  far,  shown  any  material 
gain  in  weight. 

The  real  nature  of  this  disturbance  is  a  matter  of  speculation. 
Dr.  Herter  expressed  himself  to  me  as  feeling  that  it  might  be  due 
to  some  lack  of  function  in  the  pituitary  body,  and  to  determine 
whether  this  might  be  the  case  .r-rays  have  recently  been  made 
in  some  cases,  but  with,  so  far  as  I  know,  negative  results.  To  me 
it  has  seemed  more  likely  that  it  was  due  to  some  damage  to  a  part 
of  the  digestive  system  that  has  to  do  with  the  absorption  of  food. 
These  patients  have  good  appetites,  take  food  and  water  eagerly, 
but  ha\-e  the  large,  poorly  digested  movements,  with  a  great  waste 
of  fat. 

In  one  case,  at  least,  resembling  these,  that  of  Bramwell,  the  use 
of  pancreatic  extract  has  seemed  to  be  curative.    But  although  this 
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case  was  published  in  1904,  no  reports  of  other  cures  from  the  use 
of  pancreatic  extract  have  been  made.  There  were  also  two  other 
cases  of  Dr.  John  Thomson's  referred  to  as  probably  due  to  pan- 
creatic disease,  and  concerning  these  I  find  no  published  record  of 
a  cure. 

These  cases  might  be  thought  of  simply  as  stunted  growth,  but 
it  would  seem  to  me,  considering  the  previous  history  of  diarrhea, 
the  evidence  of  intestinal  putrefaction  with  the  peculiar  flora  of 
the  intestines,  and  the  high  ethereal  sulphates  in  the  urine,  that  the 
lack  of  growth  is  really  due  to  an  intestinal  condition  that  inter- 
feres with  the  proper  absorption  of  food  in  the  bowel,  and  this 
interferes  with  an  increase  in  weight. 

It  has  been  well  shown  by  Fleischner  (Archives  of  Pediatrics, 
October,  1906)  that  in  children  under  two  years  of  age,  failure  to 
gain  in  w^eight  is  accompanied  by  a  failure  in  proper  growth.  Thus, 
Fleischner  found  that  the  average  length  of  a  baby  weighing  9 
pounds  at  one  month  is  22  inches,  and  at  seven  months  it  is  23j 
inches,  an  increase  of  only  1 1  inches,  while  the  normal  gain  for  these 
seven  months  is  some  5  inches  in  length,  this  being  only  one-fourth 
of  what  it  should  be  in  a  normal  child.  A  12-pound  baby  at  three 
months  measures  a  little  more  than  25  inches  in  length;  at  12 
months  it  measures  only  26  inches  instead  of  29  inches,  a  gain 
here  of  only  one-fourth  of  the  normal  increase  in  length.  Thus, 
the  failure  to  absorb  from  the  intestine  would  seem  to  explain  both 
the  failure  to  gain  in  weight  and  in  length. 

Conclusion.  That  the  intestinal  infantilism  of  Herter  is  a 
not  very  infrequent  condition  in  young  children  who  for  a  consider- 
able period  will  not  grow  or  gain  in  weight,  although  the  hygienic 
surroundings,  feedings,  and  supervision  are  most  carefully  managed; 
that  these  children  have  characteristic  symptoms  and  characteristic 
abnormal  intestinal  flora,  as  well  as  equally  characteristic  changes 
in  the  urine. 
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DISCUSSION. 

Dr.  F.  C.  Wood:  The  examination  of  the  urines  and  stools  from 
some  of  these  children  showed  very  interesting  conditions,  corresponding 
in  general  ^^^th  those  described  by  Herter  in  his  publications  on  infantilism. 
The  urines  were,  as  a  rule,  free  from  albumin.  They  showed  very  large 
amounts  of  putrefactive  products,  notablj'  indoxyl,  indolacetic  acid,  and 
the  aromatic  oxyacids.  Phenol,  too,  was  often  abundant,  but  each  indi- 
vidual case  varied  in  the  dominant  product  present,  some  having  large 
quantities  of  indolacetic  acid,  and  some  showing  verj^  large  quantities  of 
indoxyl,  the  maxima  corresponding  with  the  children's  clinical  relapses.  The 
amount  of  these  substances  was  sometimes  quite  extraordinary,  as  large 
as  was  ever  seen  in  adults.  The  stools  contained  moderate  quantities  of 
indol,  and  on  one  occasion  skatol  was  found.  The  bacteriological  exam- 
ination of  the  stools  showed  a  dominant  Gram-positive  flora,  in  some  cases 
almost  no  Gram-negative  organisms  being  present.  There  were,  however, 
from  time  to  time,  considerable  variations;  occasionally  after  a  relapse  the 
fields  would  be  largely  Gram  negative.  Almost  alwaj'^s,  however,  large 
organisms  were  present,  which  either  belonged  to  the  subtilis  group  or 
were  Bacillus  aerogenes  capsulatus.  Gram-positive  bacteria  of  the  bifidis 
and  infantilis  t}'pe  were  also  regularly  present,  as  were  organisms  known 
as  enterococci.  The  large,  acid-resisting,  oval  bodies  described  by  Herter 
were  also  frequently  found. 


THE  BLOOD  PICTURE  IN  HODGKIX'S  DISEASE. 
By  C.  H.  bunting,  M.D. 

(From  the  Pathological  Laboratory  of  the  University  of  Wisconsin.) 


The  blood  picture  of  Hodgkin's  Disease,  as  manifested  in  the 
various  published  cases,  has  been  critically  considered  by  Fabian,^ 
in  a  recent  article,  and  his  findings  are  summarized  as  follows : 

1.  The  most  frequent  blood  picture  found  in  the  course  of 
Hodgkin's  disease  is  a  polymorphonuclear  neutrophile  leukocytosis 
of  moderate  grade. 

2.  The  blood  picture  may  be  unmodified  (about  one-fifth  of  all 
cases). 

3.  In  about  one-fifth  of  the  reported  cases  there  is  a  more  or 
less  well-marked  leukopenia,  either  present  throughout  the  entire 
course,  or  transitory,  and  if  the  latter,  occurring  more  frequently 
in  late  stages. 

4.  Qualitatively  the  blood  shows  a  relative  neutrophile  leukocy- 
tosis; that  is,  an  increase  in  percentage  up  to  99  per  cent,  and 
more,  with  a  corresponding  decrease  in  lymphocyte  percentage  to 
3  per  cent.,  and  in  two  cases  to  practically  0  per  cent.;  most  fre- 
quently at  the  same  time  with  an  absolute  leukocytosis,  at  times 
with  a  leukopenia,  and  rarely  ^^ith  a  normal  count. 

5.  In  about  one-fourth  of  the  cases  there  w'as  an  eosinophiha, 
usually  slight  or  moderate,  seldom  of  marked  degree. 

6.  Very  seldom  one  may  find  a  mastzell  increase. 

7.  Scattered  myelocytes  were  noted — xery  rarely  enough  to  esti- 
mate. 

8.  In  one  case  an  enormous  increase  in  blood  platelets  was  noted, 

■Wiener  klin.  Woch.,  1910,  No.  3;  Centralblatt  f.  Allg.  Path.,  1911,  xxii.  145. 
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9.  At  times,  though  usually  transitory,  a  sHght,  rarely  a  marked, 
lymphocytosis  may  be  noted. 

10.  In  the  course  of  the  disease,  there  develops  a  secondary 
anemia,  at  first  moderate,  but  later  pronounced. 

Fabian's  general  conclusions  from  his  study  of  these  cases  is  that 
while  there  may  be  characteristic  features  of  the  blood  picture  in 
Hodgkin's  disease,  they  are  not  constant  enough  to  be  of  diagnostic 
value,  and  that  in  further  study  an  attempt  should  be  made  to 
correlate  the  blood  picture  and  that  found  in  the  glands.  During  the 
past  three  years  the  author  has  been  making  such  a  study  in  con- 
junction with  Dr.  J.  L.  Yates,  of  ^Milwaukee,  and,  while  his  find- 
ings are,  in  general,  in  agreement  with  those  of  Fabian,  yet,  on 
the  other  hand,  they  are  sufficiently  at  variance  to  seem  to  warrant 
publication.  There  are  two  features  of  this  study  which  may  be 
emphasized,  and  which  add  to  its  value.  In  most  of  the  cases 
at  least  one  blood  count  has  been  made  just  previous  to  the  removal 
of  a  gland  for  section,  and  further,  all  the  smears  have  been  exam- 
ined by  one  person,  the  author,  who  has  used  the  same  staining  and 
counting  technique  throughout. 

In  a  previous  paper, ^  I  have  emphasized  one  of  the  most  marked 
characteristics  of  the  blood  smears  of  Hodgkin's  disease,  that  is, 
the  presence  of  a  large  number  of  blood  platelets,  inclusive  of  unusu- 
ally large  platelet  forms,  practically  megalokaryocyte  pseudopodia. 
This  has  been  observed  in  all  the  eleven  cases  forming  the  basis 
of  this  report,  both  in  early  and  in  late  cases,  and  over  considerable 
periods  of  time  in  cases  on  which  blood  counts  have  been  made  at 
intervals.  From  this  constant  finding  and  from  pathological  find- 
ings in  autopsy  material  from  Hodgkin's  cases,  it  was  suggested 
in  the  previous  report  that  the  toxin  of  the  disease  acted  as  strongly 
upon  the  platelet-forming  elements  as  upon  the  lymphocytes.  An 
eventual  necrosis  of  megalokaryocytes  in  the  bone-marrow  was 
found.  One  might  have  predicted  from  this  finding  that  in  late 
cases  an  exhaustion  of  platelets  might  take  place,  resulting  in  a 
low  platelet  count  in  the  circulation.  Such  a  case  had  not  occurred 
in  the  author's  series  at  the  time  of  publication  of  his  first  report, 
but  since  then  Case  V  of    the  series  has  shown  such  a  change. 

'Johns  Hopkins  Hospital  Bulletin,  1911. 
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After  having  shown  a  high  platelet  content  of  his  blood  in  counts 
at  intervals  from  November  9,  1909,  to  September,  1910,  the  boy 
returned  to  the  Columbia  Hospital,  ^Milwaukee,  in  April,  1911,  with 
serious  hemorrhages  from  the  mucous  membranes  with  a  secondary 
anemia,  a  leukopenia  (3500  to  4000)  and  wdth  fewer  platelets  than 
leukocytes,  as  shown  by  repeated  examinations  made  during  April 
and  Max.  However,  while  exceptional  or  terminal  cases  may  show 
this  platelet  exhaustion,  the  excessive  number  would  appear  to 
be  constant  in  the  course  of  the  disease. 

Coincident  with  this  platelet  study,  careful  study  of  the  leuko- 
cytic picture  in  the  disease  has  been  made,  and  has  led  to  the  conclu- 
sion that  in  the  combined  platelet  and  leukocytic  picture  one  has 
features  that  are  very  characteristic  and,  in  fact,  almost  pathogno- 
monic of  Hodgkin's  disease.  While,  from  my  experience,  I  believe 
that  the  diagnosis  may  be  made  from  examination  of  the  blood 
smear,  I  would  not  recommend  the  method  to  the  exclusion  of  the 
histological  examination  of  an  excised  gland.  The  latter  method  is 
too  simple  to  neglect,  but  where  glands  are  inaccessible,  or  where 
permission  for  removal  is  not  obtained,  the  examination  of  blood 
smears  is  very  helpful,  and  is  especially  convincing  if  backed  by  a 
negative  von  Pirquet  reaction. 

In  this  study,  blood  smears  from  eleven  cases  of  Hodgkin's 
disease  have  been  carefully  examined,  and  differential  counts  made. 
In  a  few  cases  several  counts  have  been  made  at  intervals  of  some 
months,  giving  confirmatory  evidence  of  the  value  of  the  picture. 
The  cases  have  varied,  in  their  stages  of  development,  from  early 
cases  to  those  a  few  months  from  the  fatal  termination,  so  that  it 
has  been  possible  to  note  the  changes  which  take  place  in  the  blood 
picture  with  the  development  of  the  disease. 

The  blood  smears  have  been  stained  with  Wright's  stain  for  the 
purposes  of  the  counts,  although  Ehrlich's  triple  stain  has  been 
used  for  the  determination  of  certain  features.  Five  hundred  cells 
have  been  the  routine,  and  the  smallest  number  counted,  but  in 
some  cases  this  has  been  exceeded.  The  leukocytes  have  been 
grouped  into  seven  classes,  except  in  a  few  of  the  early  counts,  where 
but  six  were  made.  These  groups  are:  (1)  Polymorphonuclear 
neutrophile  (N);  (2)  eosinophile  (E);  (3)  basophile  (mastzell)  (B); 
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(4)  small  lymphocyte  (S.  L.);  (5)  large  lymphocyte  (L.  L.);  (6) 
large  mononuclear  (L.  M.);  (7)  transitional  (Tr.). 

While  the  first  three  groups  need  no  explanation,  a  word  may  be 
due  as  to  the  division  of  the  so-called  mononuclear  or  non-granular 
groups.  Study  of  blood  smears  from  normal  individuals,  stained 
with  the  Romanowsky  stains,  shows  four  distinct  types  of  mono- 
nuclear cells.  However,  in  studying  large  numbers  of  these  cells, 
one  finds  that  the  distinctions  in  size  and  staining  reaction  are  not 
always  sharply  made;  that  is,  the  groups  overlap  somewhat,  so 
that  the  separation  becomes  more  or  less  arbitrary.  This  is  espe- 
cially the  case  in  regard  to  the  small  and  large  lymphocyte  groups, 
and  in  regard  to  the  large  lymphocytes  and  large  mononuclears. 
In  the  earlier  counts  the  last  two  groups  were  included  under  a 
single  head.  Although  this  grouping  may  be  artificial  and  arbitrary, 
the  same  standards  were  employed  throughout  in  forming  a  judg- 
ment, and  the  separation  may  be  of  some  value. 

The  groups  are  characterized  as  follows : 

1.  Small  lymphocyte — a  cell  with  deeply  staining  nucleus, 
which  scarcely  exceeds  a  red-blood  cell  in  diameter,  and  with  a 
scant  rim  of  basophilic  protoplasm. 

2.  Large  lymphocyte — a  cell  usually  almost  the  size  of  a  neutro- 
philic leukocyte  with  nucleus  larger  than  that  of  the  preceding  class, 
and  with  protoplasm  more  abundant,  less  basophilic,  as  a  rule, 
and  containing  numerous  coarse,  oftentimes  almost  rod-like  meta- 
chromatic granules. 

3.  Large  mononuclear — a  cell  larger  than  a  neutrophile  leuko- 
cyte, with  large  round  or  oval  nucleus  and  considerable  protoplasm, 
staining  a  fairly  deep  blue  and  containing  at  times  a  few  fine  meta- 
chromatic granules. 

4.  Transitionals — the  largest  cells  of  the  group,  with  nuclei  of 
various  shapes,  from  simple,  indented  nuclei,  to  lobed,  mulberry- 
shaped,  or  even  ring-shaped  nuclei;  and  with  abundant,  clear,  light- 
blue  protoplasm,  thickly  dotted  with  fine  metachromatic  granules 
which  do  not  stain  with  Ehrlich's  triple  stain. 

As  the  transitional  leukocyte  forms  a  prominent  feature  of  the 
diti'erential  picture  in  Hodgkin's  disease,  a  further  word  in  regard 
to  it  seems  necessary.    It  is  quite  evidently  misnamed,  for  it  bears 
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no  relation  to  the  polymorphonuclear  neutrophile.  To  one  "  brought 
up"  medically  on  the  Ehrlich  stain,  this  cell  as  revealed  by  Wright's 
stain,  comes  as  a  surprise.  With  the  Ehrlich  stain,  the  nucleus  is 
but  faintly  stained  and  its  structure  is  poorly  brought  out,  while 
the  protoplasm  usually  appears  as  an  unstained  halo,  or  with  but 
a  slight  tint  and  with  but  an  occasional  granule.  With  Wright's 
stain,  however,  the  nucleus  stains  sharply.  It  is  massive  and  of  a 
protean  variety  of  shapes — knobbed,  lobed,  twisted,  folded,  ring- 
shaped.  So  complex  are  the  nuclei,  at  least  in  Hodgkin's  smears, 
that  one  is  at  first  inclined  to  believe  he  is  dealing  \A-ith  a  foreign 
cell.  Yet  the  cell  is  present  in  normal  smears  to  the  extent  of  from 
6  to  8  per  cent,  of  the  leukocyte  count,  and  the  nuclei  appear  almost 
if  not  fully,  as  complex  as  in  Hodgkin's  smears.  The  protoplasm 
of  the  cell  stains  a  clear  blue,  and  is  crowded  with  fine  azure  granules, 
finer  than  those  of  the  neutrophile  leukocyte.  They  are  finer  also 
than  the  platelet  granules,  but  have  the  same  tint.  As  noted  above, 
they  are  unstained  by  the  Ehrlich  stain.  I  do  not  desire  to  discuss 
the  relation  of  the  transitional  cell  to  other  cells  or  to  enter  into  the 
question  of  its  origin,  further  than  to  say  that  cells  morphologically 
and  tinctorially  similar  may  be  found  in  smears  from  normal  lymph 
glands. 

Preliminary  to  the  detailing  of  the  blood  counts  in  the  Hodgkin's 
cases  examined,  it  should  be  said  that  all  of  the  smears,  with  the 
exception  of  the  late  ones  in  Case  V,  showed  very  abundant  platelets, 
and  in  every  case  also  large  platelet  forms  and  pseudopodia  were 
present.  The  leukocyte  examinations  and  the  brief  clinical  points 
necessary  follow: 

Case  I. — (Dr.  Yates.)  November  20,  1908.  Male,  white,  aged 
twenty-one  years.  Onset  of  disease,  July,  1908.  Cervical  and 
axillary  glands  involved.  Test  gland  removed  October  30,  1908, 
showed  early  Hodgkin's  changes.  Gradual  improvement  under 
treatment.    Blood  counts : 

Date.  R.  B.  C.  W.  B.  C.  X.   E.   B.  S.  L.  L.  L.  L.  M.  Tr. 

November  20,  1908   .   .   .  5,304,000   7500   51.2  3.2  1.6  25.4  10.0   ...   S.6 


March  4,  1909 

June  11,  1909 

February  16,  1910 

June  9,  1911 


4,968,000  4800  55.2  2.4  0.8  23.6  6.6  ...  11.4 
5,600,000  7000  65.8  2.8  0.0  16.8  7.6  1.2  5.8 
5,800,000  7000  59.8  4.0  1.4  15.4  8.8  1.8  8.8 
8500  65.0  2.6  1.2  21.2  3.0  0.6  6.4 
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Case  II. — (Dr.  Yates).  Male,  white,  aged  ten  years.  Large 
mass  of  discrete  glands  in  left  cervical  region  of  at  least  one  year's 
duration  previous  to  removal,  November  10,  1908.  Glands  show 
well-marked  Hodgkin's  picture.  Von  Pirquet  reaction  negative 
October  8,  1910.  Gradual  improvement  under  treatment.  Blood 
counts : 


Date. 

R.  B.  C. 

W.  B.  C. 

X. 

E. 

B. 

S.  L. 

L.  L. 

L.  M. 

Tr. 

April           1, 

1909     .      . 

.      .    4,712,000 

9500 

56.2 

8.6 

0.4 

16.4 

7.4 

11.0 

January  22, 

1910     .      . 

.      .    5,250,000 

9600 

63.6 

3.6 

0.0 

12.0 

12.0 

2.0 

6.8 

March      12, 

1910     .      . 

53.4 

5.2 

1.0 

13.0 

16.0 

1.6 

9.8 

October     8, 

1910     .      . 

.      .    4,960,000 

9800 

53.2 

5.2 

0.4 

27.8 

4.0 

1.4 

8.0 

Case  III. — April  1,  1909.  Male,  white,  aged  thirty  years. 
Seen  two  weeks  after  second  operation  for  glands  of  neck.  First 
operation  six  months  previous  at  Rochester.  Diagnosis:  Hodgkin's 
disease.     Blood  count: 

Date.  R.  B.  C.    W.  B.  C.     X.        E.       B.        S.  L.   L.  L.  L.  M.    Tr. 

April  1,  1909 4,560,000     10,000      79.4     0.2     0.4       o.S       3.4      ...      10. S 

Case  IV. — (Dr.  Tupper,  Eau  Claire,  AVisconsin.)  February  5, 
1910.  Female,  white,  aged  forty  years.  Onset  eight  months  pre- 
vious in  right  inguinal  glands.  Subsequent  involvement  of  left 
inguinal,  left  axillary,  left  and  right  cervical  glands.  Test  gland 
shows  well-marked  active  Hodgkin's  picture.  Death  in  October,. 
1910.    Blood  count: 

Date.  X.  '     E.       B.     S.  L.     L.  L.    L.  M.    Tr. 

Xovember  5,  1910 36.0     0.6     0.2     39.2     10.6     2  S     10. l> 

Case  V.— (Dr.  Yates.)  Xovember  9,  1909.  Male,  white,  aged 
eight  years.  Enlargement  of  cervical  glands  began  fi\e  months 
previous  to  date.  Left  inguinal  glands  also  enlarged.  Test  gland. 
November  30,  1909,  shows  hyperplastic  stage  of  lesion.  January, 
1910,  cervical  glands  removed.  October  8,  1910,  von  Pirquet 
test  negative.  April,  191 1 ,  mucous  membrane  hemorrhages,  anemia. 
Blood  counts : 
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Date. 

R.  B.  C. 

W.  B.  C. 

N. 

E. 

B. 

S.  L. 

L.  L. 

L.  M 

Tr. 

November     9, 

1909       . 

9900 

59.4 

4.6 

0.4 

21.8 

3.6 

10.2 

November  30, 

1909 

50.8 

5.8 

0.6 

26.8 

7.2 

8.8 

February     26, 

1910 

.    5,000,000 

oOOO 

55.2 

1.4 

0.4 

22.4 

9.2 

2.0 

9.4 

September     7, 

1910 

.    5,160,000 

8700 

59.4 

1.0 

1.2 

16.4 

6.6 

5.0 

10.4 

April             21, 

1911 

.    3,456,000 

4800 

63.2 

1.8 

1.0 

10.2 

4.6 

1.4 

17.8 

Transfused: 

April             24, 

1911 

.    3,176,000 

3800 

54.0 

6.8 

0.2 

17.8 

4.8 

l.S 

14.6 

May               2, 

1911 

.    2,624,000 

8300 

67.6 

1.4 

1.4 

0.8 

9.6 

0.6 

12.6 

Transfused: 

May              5, 

1911 

.   2,760,000 

4500 

54.6 

2.6 

2.0 

18.8 

7.6 

0.6 

13.8 

May               9, 

1911 

.    3,200,000 

4000 

50.8 

4.0 

1.6 

25.8 

6.4 

0.6 

10.8 

Transfused : 

May              10, 

1911 

60.0 

9.8 

0.6 

8.2 

6.8 

0.4 

14.2 

May             13, 

1911 

.    3,400,000 

3500 

56.2 

4.8 

0.8 

17.6 

6.4 

0.4 

13.8 

May             22, 

1911 

.    3,712,000 

3400 

55.8 

3.2 

0.0 

19.8 

3.6 

1.2 

16.4 

May             29, 

1911        . 

.    3,680,000 

3600 

56.4 

3.4 

1.6 

18.0 

8.1 

0.6 

11.8 

Case  VI. — (Dr.  Sullivan,  Madison,  Wisconsin.)  March  1, 
1910.  Male,  white,  aged  sixteen  years.  Left  cervical  glands  much 
enlarged.  Marked  induration  of  neck.  Enlargement  noted  for  only 
one  month,  but  the  amount  of  sclerosis  in  test  gland  suggests 
greater  duration.  March  10,  wound  resulting  from  removal 
of  gland  for  diagnosis  still  unhealed.  May  13,  wound  healed,  but 
induration  of  neck  marked.    Blood  counts: 


Date. 
March  10,  1910 
May       13,  1910 


V^  B.  C. 

N. 

E.       B. 

S.  L. 

L.  L. 

L.  M. 

Tr. 

18,000 

81.6 

0.6     0.4 

4.2 

3.0 

1.6 

8.6 

27,000 

80.6 

1.6     0.0 

7.8 

2.8 

0.8 

6.4 

Case  VII. — (Dr.  Bennett,  Oregon,  Wisconsin.)  January  5, 
1910.  Female,  white,  aged  sixty-four  years.  In  October,  .1909, 
general  glandular  enlargement  with  clinical  diagnosis  of  Hodgkin's 
disease.    Death,  June  30,  1910.    Blood  counts: 


Date. 
October  24,  1909 


R.  B.C.     W,  B.  C.     N.        E.       B.      S.  L.     L.  L.  L.  M.  Tr. 
3,200,000       4480       54.8     4.2     0.4     20.0       9.8     1.6     9.2 


Case  VIII.-^(Dr.  Yates.)  Male,  white,  aged  thirty-three  years. 
Onset  in  March,  1907,  with  supraclavicular  and  left  axillary  glands 
most  enlarged.  Some  enlargement  of  right  cervical,  axillary,  and 
inguinal  glands.     October  30,  1908,  excised  gland  shows  typical 
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and  advanced  Hodgkin's  disease.    Death  occurred  May  20,  1909. 
Blood  count: 

Date.  N.        E.       B.       S.  L.    L.  L.  L.  M.    Tr. 

January  10,  1909 76.2     l.-l     0.6       7.6       6.0     ...        8.2 

Case  IX.— (Dr.  Yates.)  October  3,  1910.  Male,  white,  aged 
five  years.  [Marked  enlargement  of  left  cervical  glands  of  five 
months'  duration.  Test  gland  shows  well-marked  Hodgkin's 
changes.    Death  from  shock  at  operaticn.    Blood  count: 

Date.  R.  B.  C.    W.  B.  C.     X.        E.       B.      S.  L.     L.  L.  L.  M.    Tr. 

October  3,  1910        ....    5,160,000       4200       54.4     2.4     0.2     22.6       8.6     2.4       9.4 

Case  X. — (Dr.  Yates.)  Male,  white.  Cervical  Hodgkin's. 
Count  made  two  months  previous  to  death  of  patient. 

Date.  W.  B.  C.     X.        E.       B.       S.  L.     L.  L.  L.  M.    Tr. 

April  30,  1910 14.300     84.0     0.0     0.0       3.8       1.0     1.0     10.2 

Case  XI. — (Dr.  Baird,  Eau  Claire,  Wisconsin.)  December  8, 
1910.  Male,  white,  aged  twenty-two  years.  Enlargement  of 
supraclavicular  gland  noted  one  year  previous.  Axillary  glands 
enlarged  at  date.  Test  gland  shows  definite  Hodgkin's  picture. 
Blood  count : 

Date.  X.        E.       B.      S.  L.     L.  L.  L  M.    Tr.' 

December  8,  1910 81.8     0.2     0.6       2.6       2.6     1.0     11.2 

\Mien  one  examines  these  counts  critically  in  an  attempt  to  corre- 
late the  counts  with  definite  stages  of  the  disease  process,  he  is  con- 
fronted with  difficulties  arising  from  the  facts  that  all  parts  of  the 
lymphoid  tissue  are  not  affected,  and  further,  that,  of  any  large 
group  of  glands  affected  by  the  disease,  the  indi\'idual  glands  may 
show  different  stages  of  development  of  the  process.  Yet  there  are 
some  points  in  the  counts  which  stand  out  definitely.  The  most 
striking  feature,  perhaps,  is  the  constant  high  percentage  of  the 
so-called  transitional  cells.  This  high  percentage  occurs  not  only 
when  the  total  leukocyte  count  is  approximately  normal,  but  also 
is  maintained  even  when  there  is  a  sharp  leukocytosis.     With  a 
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normal  total  count  of  leukocytes,  the  percentage  of  transitionals 
approximates  10;  ^^^th  a  very  marked  leukocytosis,  as  in  Case 
VI  (27,000)j  one  may  have  a  reduction  (6.4  per  cent.);  while  in  a 
leukopenia,  as  in  Case  V,  the  percentage  rises  to  17.8  in  a  total 
count  of  4800.  The  series  indicates  then  that  throughout  the  disease 
there  is  a  relativeh'  large  number  of  these  cells  in  the  circulation. 
^^^len  one  recalls  that  similar  cells  are  found  in  smears  from  normal 
lymph  glands,  and  also  that  in  Hodgkin's  disease  there  is  a  marked 
proliferation  of  the  endothelial  elements  of  the  glands,  it  is  difficult 
not  to  draw  the  conclusion  that  such  a  proliferation  results  in  this 
excessive  transitional  content  of  the  blood.  Such  a  suggestion 
cannot,  however,  be  considered  as  proved. 

The  lymphocyte  count  has  varied  much  in  these  cases,  but  there 
is  a  definite  tendency  for  a  percentage  decrease  from  a  normal  or 
slightly  increased  count  in  early  and  active  stages  to  a  very  low 
count  in  later  stages.  Thus,  in  Case  I^',  we  find  49.8  per  cent,  of 
small  and  large  lymphocytes  in  an  active  phase;  in  Case  V,  31.6 
per  cent.;  in  Case  IX,  31.3  per  cent.  On  the  other  hand,  in  the 
advanced  cases,  X,  XI,  III,  we  find  from  4  to  8  per  cent. 

With  this  decrease  in  lymphocyte  percentage,  we  find  a  corre- 
sponding increase  in  the  polymorphonuclear  count,  from  a  relatively 
normal  count  during  the  course  of  the  disease,  to  a  relatively  high 
count  (76.2,  79.4,  81.8,  and  84  per  cent.)  in  the  terminal  stages 
or  when  the  periglandular  infiltration  and  induration  are  marked. 
The  neutrophiles  appear,  therefore,  to  be  unaffected  except  by  extra- 
glandular  processes,  and  not  by  the  changes  taking  place  within  the 
glands  themselves. 

Quite  the  opposite  is  the  relation  to  the  disease  of  the  eosino- 
phile.  Eosinophiles  are  found  in  the  glands  in  large  numbers. 
Remembering  that  the  count  of  cells  in  the  peripheral  blood  repre- 
sents but  the  ratio  of  supply  to  demand,  it  is  not  surprising  to  find 
very  low  counts  of  eosinophiles  during  the  active  progress  of  the 
disease  (0.6  per  cent,  or  less  in  six  of  the  cases).  In  reactive  or 
quiescent  cases,  however,  the  count  is  higher,  either  toward  the 
upper  limit  of  normal  or  slightly  above.  The  highest  count  found 
was  S.6  per  cent  in  Case  II,  if  one  excepts  the  9,8  per  cent,  found 
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in  Case  V,  twenty-four  hours  after  transfusion.  If,  as  seems  prob- 
able to  the  author  from  a  study  of  lymph  glands  at  autopsy  in 
a  variety  of  conditions,  the  products  of  destruction  of  lymphocytes 
are  positively  chemotactic  for  eosinophiles,  and  if  the  findings  above 
are  not  exceptional,  the  eosinophile  count  in  cases  of  Hodgkin's 
disease  would  seem  a  good  index  of  the  progress  or  activity  of  the 
disease. 

There  is  no  striking  change  in  the  basophile  count  or  in  that  of 
the  large  mononuclears. 

While  these  deviations  of  the  Hodgkin's  blood  picture  from  the 
normal  are  pronounced,  the  question  naturally  arises  as  to  how  they 
compare  with  counts  in  other  diseases  of  the  lymph  glands.  My 
series  of  counts  in  other  conditions  is  not  large,  but  in  none  of  the 
conditions  have  I  found  the  combined  platelet-leukocyte  picture 
that  has  been  found  in  Hodgkin's  disease. 

In  tuberculosis  of  the  glands  the  platelet  count  is  high,  but  in 
smears  from  four  cases  I  have  not  found  the  large  forms  which  are 
common  in  Hodgkin's.  The  transitional  leukocytes  are  on  the 
upper  limit  of  normal  or  slightly  above.  The  four  differential 
counts  are  as  follows: 

W.  B.  C.  N.  E.  B.  S.  L.  L.  L.  L  M.  Tr. 

1 9000  41.6  2.4  0.0  43.2  4.4  0.4  S.O 

2 56.0  1.8  0.2  26.4  5.0  3.0  7.6 

3 63.0  1.2  0.6  19.0  6.0  2.2  S:0 

4 64.8  1.8  0.2  19.4  6.0  1.0  6.4 

In  two  cases  of  relatively  acute  non-specific  lymphadenitis  fol- 
lowing throat  infections  the  following  differentials  were  obtained: 


N. 

E. 

B. 

S.  L. 

L.  L. 

L.  M. 

Tr. 

72.2 

0.2 

0.2 

14.6 

2.2 

1.8 

8. 

47.8 

4.0 

0.6 

30.6 

5.4 

1.6 

10. 

In  these  one  finds  quite  the  picture  seen  in  active  and  early 
stages  of  Hodgkin's  disease  so  far  as  the  leukocytes  are  concerned. 
This  is  what  one  might  expect  if  the  analysis  of  the  Hodgkin's 
picture  given  above  is  correct.  In  both  of  these  cases  the  striking 
platelet  picture  of  Hodgkin's  disease  was  lacking. 

Finally,  in  one  case  of  chronic  sclerosis  of  the  lymph  glands  of 
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obscure  origin  there  was  obtained  the  following  count,  with  a  low 
number  of  blood  platelets : 


E. 

B. 

S.  L. 

I..  L. 

L.  M. 

Tr. 

0.0 

O.S 

11.8 

1.4 

0.4 

o.d 

These  counts  are  too  few  to  establish  a  blood  picture  for  the 
various  conditions,  yet  they  do  not  vitiate  the  general  conclusions 
of  the  author  from  his  study  of  Hodgkin's  disease,  that  the  blood 
picture  is  characteristic,  is  indicative  of  what  is  transpiring  in  the 
glands,  and  may  be,  if  carefully  weighed,  a  help  in  diagnosis. 


FURTHER  EXPERIMENTS  IN  THE  TOXEMIA  OF 
EXPERIMENTAL  ACUTE  PANCREATITIS. 


By  JOHN  SPEESE,  M.D.,  JOSEPH  SAILER,  M.D., 

AND 

ROBERT  TORREY,  ^LD. 


Ix  1908  we  presented  to  the  Association  of  American  Physicians 
the  results  of  a  series  of  experiments  which  showed  that  after  the 
experimental  production  of  acute  pancreatitis  the  blood  serum 
becomes  intensely  toxic  to  guinea-pigs  and  dogs,  the  only  animals 
upon  which  it  was  tested.  The  fact  that  acute  pancreatitis  was  a 
toxemia  had  already  been  noted  by  Guleke  and  von  Bergman  and 
by  Doberauer.  The  former  believed  that  they  were  able  to  prove, 
by  immunizing  animals  with  commercial  trypsin,  that  the  toxin, 
or  at  least  the  chief  toxic  element,  was  the  proteolytic  ferment  of 
the  pancreas,  that  passed  into  the  circulation  as  a  result  of  the 
necrosis  of  the  pancreatic  cells.  Doberauer  attempted  to  produce 
immunity  by  injecting  normal  dogs  ^nth  an  emulsion  of  necrotic 
pancreas.  The  work  of  these  investigators  was  not  conclusive. 
Doberauer's  experiments,  even  accepting  the  conclusions  of  the 
author,  which  do  not  appear  to  be  wholly  justijfied,  prove  nothing 
regarding  the  nature  of  the  toxin.  The  work  of  Guleke  and  von 
Bergman,  at  its  best,  proves  merely  that  previous  treatment  ^^'ith 
commercial  extracts  of  pancreas  may  reduce  the  degree  of  toxemia 
caused  by  the  injection  of  oil  into  the  duct  of  Wirsung.  But  it 
must  be  remembered  that  the  experiments  were  few  and  that  the 
course  of  experimental  pancreatitis  is  variable.  Our  experience  in 
this  experiment  is  now  considerable,  and  we  are  not  yet  in  a  position 
to  predict  with  certainty  the  clinical  result  of  any  operation. 

Guleke  and  von  Bergman  had  not  attempted  to  test  the  blood 
serum  for  the  presence  of  trypsin,  being  unable  to  devise  any  method 
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for  determining  the  presence  of  trj^psin  in  the  blood,  although 
Fermi  and  Pernossi  have  claimed,  without  describing  their  methods, 
to  be  able  to  recover  trypsin  injected  into  a  vein  within  a  period 
of  five  minutes.  Since  this  time  the  subject  of  the  nature  of  the 
toxin  has  not  received  attention.  Even  Opie  in  the  second  edition 
of  his  work  does  not  discuss  it,  and  we  have  been  unable  to  find 
reports  of  any  experimental  work  that  may  have  been  done.  There 
is  some  evidence  that  in  chronic  pancreatitis,  the  fresh  pancreas 
or  preparations  from  it  are  of  value  (Carnot,  Pratt,  Sailer),  but  this 
is  in  the  nature  of  substitution  and  not  the  neutralization  of  any 
toxemia. 

We  determined,  if  possible,  to  discover  at  least  whether  trypsin 
is  present  in  the  blood  serum  of  dogs  dying  of  acute  pancreatitis, 
and  if  not,  what  might  be  found  regarding  the  nature  of  the  toxin. 
For  this  purpose  the  following  methods  were  employed. 

The  dogs  were  operated  upon  in  the  usual  way,  that  is,  the 
abdomen  and  the  duodenum  are  opened  and  a  cannula  is  inserted 
into  the  duct  of  Wirsung.  A  ligature  is  then  thro\\Ti  about  the  can- 
nula including  as  much  of  the  tissue  between  the  duodenum  and 
the  head  of  the  pancreas  as  possible  and  dra^^'n  tight.  About  20  c.c. 
of  oil  are  then  slowly  injected,  the  test  of  the  success  of  the  operation 
being  the  distention  of  the  pancreas,  the  cannula  withdrawn,  and 
the  ligature  firmly  tied.  The  incisions  are  then  closed,  and  from 
six  to  eight  hours  later  the  animal  is  bled  to  death  from  the  carotid 
artery.  The  blood  is  collected  under  aseptic  precautions  and  placed 
upon  ice  for  twenty-four  hours,  and  the  serum  then  decanted. 
With  this  serum  we  repeated  the  experiments  upon  guinea-pigs 
in  order  to  be  certain  that  the  toxicity  was  still  present.  The  results 
were  positive.  Incidentally  Dr.  Rehfus  discovered  ulceration  of 
the  gastric  mucous  membrane  in  all  respects  similar  to  that  ob- 
served by  him  and  Dr.  Leo  Loeb  in  various  experimental  intoxica- 
tions.    These  do  not  occur  in  normal  pigs. 

Our  methods  for  testing  for  the  presence  of  a  proteolytic  ferment 
were  as  follows: 

The  blood  serum  was  diluted  with  an  equal  amount  of  fifth 
normal  sodium  carbonate  solution,  chloroform  water  added,  and 
part  placed  on  ice,  part  in  the  incubator  for  twenty-four  hours. 


Experiment  T.  X. 

0.0056 

Control         T.  X. 

0.0042 

Experiment  T.  X. 

0.0056 

0.0042 

Controls       T.  X. 

0.0042 

0.0028 
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It  wa.s  thought  that  perhaps  in  the  condition  of  most  favorable 
alkalinity  the  trypsin  might  display  some  action  in  spite  of  the 
inhibitory  effect  of  the  serum.  At  the  end  of  twenty-four  hours 
the  serum  albumin  was  precipitated  by  magnesium  sulphate  and 
boiling  and  the  filtrate  tested  for  the  biuret  test.  It  was  always 
faintly  and,  as  nearly  as  could  be  judged,  equally  positive  in  the 
incubated  and  iced  specimens.  The  filtrates  from  equal  portions 
of  blood  serum,  always  2.5  c.c,  were  then  tested  by  the  Kjeldahl 
method  for  total  nitrogen.  The  tests  were  made  by  Dr.  John 
Hunter,  to  whom  our  thanks  are  due. 
The  results  were  as  follows: 

Serum  from  Dog  3    . 
Serum  from  Dog  5    . 


It  was  Dr.  Hunter's  opinion  that  no  conclusion  could  be  drawn 
from  these  slight  differences,  and  that  probably  no  digestion  had 
occurred. 

A  second  series  was  made  by  alkalinizing  the  serum  as  before, 
placing  it  in  the  incubator  with  controls  on  ice  and  then  estimating 
the  amount  of  hydrochloric  acid  bound  by  the  filtrate  after  the 
coagulable  proteids  had  been  precipitated. 

The  results  were  as  follows: 

Flask.  Serum.  —    NaoCOs.  Chloroform.  Titration. 

1  10  25  -      25^  1.2  to  1.0 

2  5  25  30  >inc.       1.1  to  1.0 

3  0  25  35  J  1 . 5  to  1 . 1 

4  10  25  ^^linc       11  to  1.0 

5  10+ pancreatin25  25  J    "^'         ?    to  1.0 

6  5  +  pancreatin  25  25    inc.       1.9  to  1.2 

1.  Thirty  c.c.  from  each  flask,  +  5  c.c.  normal  TICl;  agitate, 
stand  ten  minutes,  add  15  c.c.  saturated  solution  of  magnesium 
sulphate,  and  filter.     Half  filtrate  titrated. 

2.  Filtered  after  standing  twenty-four  hours.  The  results  were 
wholly  negative. 

A  second  series  gave  similar  negative  results. 
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As  none  of  these  tests  was  conclusive  because  antitrypsin  was 
probably  present  in  the  serum,  an  effort  was  made  to  eliminate  it 
as  follows.  The  serum  albumin  was  precipitated  by  adding  an 
equal  portion  of  saturated  solution  of  ammonium  sulphate  and  a  few 
drops  of  acetic  acid,  this  was  allowed  to  stand  twenty-four  hours 
on  ice  and  then  filtered.  The  filtrate  did  not  become  cloudy  on 
boiling.  It  was  then  tested  for  the  presence  of  trypsin  by  Volhard's 
method,  but  the  result  was  negative.  A  control  on  an  oil  test  meal 
was  positive. 

An  effort  was  also  made  to  determine  whether  any  amylolytic 
ferment  was  present  or  not  by  the  following  method: 

With  the  serum  from  Dogs  2  and  5  various  dilutions  were  made 
with  an  arbitrary  starch  solution,  these  were  incubated  for  various 
periods  and  tested  for  dextrose  with  Fehling's  solution.  Neither 
starch  solution  nor  the  serum  reduced  the  copper  sulphate.  The 
serum  was  diluted  with  four  parts  of  distilled  water. 

With  Dog  2:  Serum,  1  part;  starch  solution,  9  parts.  Serum, 
2  parts;  starch  solution,  8  parts.  Serum,  5  parts;  starch  solution, 
5  parts. 

All  examined  after  five,  twenty,  thirty,  and  sixty  minutes  incu- 
bation; all  negative. 

With  Dog  5,  similar  dilutions  all  examined  after  ten,  twenty-five, 
and  forty  minutes  incubation;  all  negative. 

If  commercial  extract  of  pancreas  is  added  to  the  starch  solution, 
positive  reduction  is  obtained  in  one  or  two  minutes. 

The  results  are  therefore  negative.  This  may  be  due  to  the 
absence  either  of  the  proteolytic  or  the  amylolytic  ferments  ixi  the 
blood  serum  or  to  faulty  methods  or  to  faulty  technique.  Negative 
results  are  always  inconclusive  because  a  single  definite  positive 
result  will  destroy  their  significance,  but  we  feel  justified  in  saying 
that  at  the  present  time  there  is  no  reason  to  believe  that  the 
toxemia  of  acute  pancreatitis  is  caused  by  any  absorption  of  the 
external  secretions  of  the  pancreas. 

In  order  to  determine  if  possible  more  nearly  the  nature  of  the 
toxin,  the  following  series  of  experiments  were  undertaken.  As 
they  have  not  been  completed  this  can  be  regarded  merely  as  a 
preliminary  report.    Acute  pancreatitis  was  produced  in  the  usual 

Am  Phya  29 
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way  at  8  a.m.,  and  at  3  p.m.  the  dog  was  bled  directly  in  a  tall 
cylindrical  glass  containing  about  500  c.c.  of  saturated  solution  of 
ammonium  sulphate.  A  mark  was  made  upon  the  side  of  the  glass 
at  the  thousand  cubic  centimeter  point  and  blood  allowed  to  flow 
in  until  this  point  was  reached,  stirring  all  the  time  with  a  sterile 
rod.  The  cotton  plug  was  then  placed  in  the  flask  and  the  whole 
was  transferred  to  the  refrigerator.  At  the  end  of  twenty-four 
hours  the  mixture  appeared  to  be  nearly  completely  fluid,  but  at 
the  end  of  forty-eight  hours  had  become  a  gruel-like  mass.  This 
was  then  filtered  and  separated  into  a  reddish  filtrate  and  a  dark 
brown,  somewhat  gelatinous  mass.  The  filtrate  contained  a  large 
amount  of  albumin,  but  no  quantitative  tests  were  made.  The  biuret 
reaction  was  faintly  indicated.  Part  of  the  percipitate  was  thor- 
oughly washed  on  filter  paper  with  half-saturated  solution  of  am- 
monium sulphate.  It  was  then  dissolved,  part  in  ^^  sodium  car- 
bonate, and  part  in  ^  sodium  carbonate  solution.  The  solution 
took  place  almost  instantaneously  and  no  precipitate  was  left  upon 
the  filter  paper.  Owing  to  the  moist  condition  of  the  mass,  no 
attempt  was  made  to  estimate  the  strength  of  the  solution.  With 
the  portion  dissolved  in  ^  sodium  carbonate  a  series  of  guinea- 
pigs  were  injected  and  it  was  found  that  the  lethal  dose  of  this 
solution  was  about  4  c.c.  With  a  dose  of  2  c.c.  two  pigs  sur- 
vived and  subsequently  were  able  to  stand  an  injection  of  6  c.c, 
proving  that  a  certain  degree  of  immunity  had  been  produced. 
In  one  of  the  pigs  dying  of  the  lethal  dose  of  S  c.c.  Dr.  Rehfus 
found  an  ulceration  in  the  stomach  similar  to  those  found  in  pigs 
killed  with  the  serum.  A  considerable  quantity  of  the  precipitate 
was  carefully  dried  in  a  desiccator.  This  formed  a  dark  brown 
powder,  mingled  with  which  were  numerous  crystals  of  ammonium 
sulphate.  This  powder  has  been  retained  for  subsequent  experi- 
mental investigation. 

Although  the  experiments  are  still  incomplete,  it  appears  justi- 
fiable to  conclude  that  in  the  course  of  acute  pancreatitis  the  blood 
content  in  globulin  is  greatly  increased,  and  that  either  the  globulin 
itself  or  substances  adherent  to  it  constitute  the  toxic  element 
causing  death  in  acute  pancreatitis.  It  is  our  hope  that  in  time 
we  will  be  able  still  further  to  difi'erentiate  this  toxic  substance. 


PASSING  LEAKAGE  OF  THE  PULMONARY  VALVE. 


By  ROBERT  D.  RUDOLF,  M.D.  (Edin.),  F.R.C.P.  (Loxd.), 

TOROXTO,    CANADA. 


Incompetence  of  the  pulmonary  valve  due  to  organic  disease 
is  a  very  rare  condition.  Only  24  cases  were  noted  at  Guy's  Hos- 
pital out  of  16,000  postmortem  examinations  during  a  period  of 
thirty-two  years/  and  3  among  24,000  cases  admitted  to  the 
medical  wards  of  the  Johns  Hopkins  Hospital.^  But  leakage  may 
occur  much  more  commonly  here  when  the  flaps  of  the  valve  are 
normal,  but  the  ring  to  which  they  are  attached  is  so  dilated  that 
the  normal  flaps  are  no  longer  able  to  close  the  enlarged  orifice. 
It  is  with  this  latter  condition,  the  so-called  relative  incompetence, 
that  we  are  here  concerned. 

Relative  incompetence  is  a  condition  not  easy  to  demonstrate 
post  mortem,  and  many  cases  no  doubt  occur  during  life,  and  have 
been  carefully  described,  in  which  the  valve  was  found  at  the 
autopsy  to  be  competent.  R.  B.  Preble^  and  others  have  published 
cases  in  which  post  mortem  the  pulmonary  valve  was  incompetent 
and  would  not  hold  water,  and  yet  the  flaps  were  normal  in  every 
way;  but  it  is  easy  to  understand  that,  so  long  as  any  elasticity 
remains  in  the  structures  about  the  pulmonary  orifice,  this  ring 
will  tend  to  return  to  its  normal  size  as  soon  as  the  pressure  stretch- 
ing it  is  removed.  Thus,  a  valve  which  has  leaked  freely  during 
life  may  post  mortem  appear  to  be  normal,  and  may  even  hold 
water,  which  water,  after  all,  is  at  almost  no  pressure.  In  the 
writer's  opinion  such  temporary  leakages  are  far  from  uncommon, 
and  he  notes  with  pleasure  a  recent  statement  by  Dr.  Thayer  to 
the  same  effect.* 
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Relative  incompetence  must  be  due  either  to  (a)  an  increased 
blood  pressure  within  the  pulmonary  artery  and  right  \entricle; 
or  (b)  a  want  of  resistance  to  stretching  of  the  tissues  about  the 
orifice.  The  question  of  exactly  what  tissues  maj''  be  here  involved 
need  not  be  gone  into,  but  Hugh  Stewart  two  years  ago  demon- 
strated before  the  Association  the  importance  of  the  muscular 
ring  below  the  aortic  orifice  in  preserving  the  integrity  of  that  ori- 
fice, and,  according  to  G.  A.  Gibson,^  Arthur  Keith  has  shown 
that  a  loss  of  tone  in  the  muscular  fibers  surrounding  the  mouth 
of  the  pulmonary  vessel  allows  of  stretching  of  the  fibrous  tissues. 

Most  cases  of  relative  incompetence  of  the  pulmonary  valve 
that  have  been  described  have  occurred  as  a  sequel  to  mitral 
disease,  especially  mitral  stenosis  (Graham  Steell),  and  fibrous 
disease  of  the  lungs.  It  has  been  shown  by  Foxwell,  Stacey  ^Yilson, 
and  others  how  easily  the  pulmonary  artery  dilates  under  internal 
pressure  as  compared  to  the  aorta — six  times  as  easily  after  making 
all  allowance  for  the  dift'erent  strains  under  which  they  work — and 
a  number  of  workers  have  further  endeavored  to  find  the  amount 
of  pressure  required  to  dilate  the  pulmonary  orifice  so  as  to  produce 
leakage  there. 

G.  A.  Gibson  found  that  a  pressure  of  fourteen  and  one-half 
inches  of  water  was  sufficient  to  cause  a  strong  jet  to  escape 
through  the  pulmonary  orifice  in  a  sheep's  heart;  and  in  the  same 
way  a  healthy  human  heart  leaked  freely  at  thirteen  inches  of 
water  pressure,  and  slightly  down  to  eight  inches. 

We  have  tried  a  number  of  hearts  in  the  same  way,  and  on  the 
whole  with  about  the  same  results. 

A  bullock's  pulmonary  vahe  leaked  freely  at  a  water  pressure  of 
six  and  one-half  feet,  but  long  before  this  pressure  was  attained 
the  pulmonary  artery  was  ballooned  in  a  marked  fashion.  When 
a  string  was  loosely  put  around  the  orifice  before  the  pressure  was 
raised,  no  leakage  occurred  up  to  nine  feet. 

Seven  human  hearts  were  similarly  tested,  and  they  leaked  freely 
under  pressures  varying  from  ele^■en  to  eighteen  inches,  and  often 
below  that  amount  to  a  slight  degree. 

When  the  pressure  is  gradually  raised  in  the  pulmonary  artery, 
the  vessel  very  easily  dilates  in  a  balloon-like  manner,  the  sinuses 


RUDOLF:  PASSING  LEAKAGE  OF  THE  PULMOXARY  VALVE   453 

of  Valsalva  standing  out  with  special  prominence.  Then,  after  a 
certain  pressure  is  reached,  a  jet  of  water  escapes  from  a  small 
opening  which  appears  at  the  apices  of  the  flaps  of  the  valve.  If, 
however,  one  encircles  the  orifice  with  the  fingers  or  with  a  pre- 
viously adjusted  ligature,  the  pressure  may  be  raised  to  several 
feet  without  any  incompetence  of  the  valve  occurring.  This  would 
suggest  that  the  leakage  is  due  to  dilatation  of  the  ring  around  the 
valve,  and  not  to  any  distortion  due  to  the  dilating  of  the  pulmonary 
artery. 

At  Professor  Brodie's  suggestion,  the  later  experiments  were 
done  without  any  previous  alteration  of  the  relations  of  the  pul- 
monary artery  to  the  aorta  or  heart,  and  finally  with  the  heart 
still  in  situ  in  the  cadaver  and  with  the  pericardium  unopened. 
These  precautions  did  not  make  any  appreciable  difference  in  the 
results. 

In  none  of  the  experiments  could  the  aorta  be  made  to  dilate  to 
any  extent,  even  under  a  pressure  of  20  feet  of  water;  much  less 
could  the  aortic  valve  be  made  to  leak.  There  was  one  exception 
to  this  in  the  case  of  a  heart  from  a  boy,  aged  two  years,  who  had 
died  of  whooping  cough  with  complicating  pneumonia.  Here  the 
aortic  valve  leaked  at  eight  feet,  and  before  the  leakage  occurred  the 
aorta  did  not  dilate  much.  The  endocardium  about  the  orifice  was 
greatly  congested,  as  was  also  the  mitral  valve. 

As  the  pulmonary  artery  dilates  so  easily,  even  under  a  moderate 
pressure  (and  in  these  experiments  it  is  shown  that  after  the  dila- 
tation reaches  a  certain  point  the  orifice  shares  in  it  so  that  leakage 
occurs),  one  would  expect  that  much  dilatation  and  even  leakage 
would  commonly  occur  during  life,  always  with  the  proviso  that 
the  tissues  dilate  during  life  with  anything  like  the  pressure  that 
they  do  in  the  cadaver.  The  mean  blood  pressure  in  the  pulmonary 
artery  is  17.6  mm.  of  mercury  in  the  cat,  12.07  mm.  in  the  rabbit, 
and  29.6  mm.  in  the  dog  according  to  Bentner,''  and  Gibson  says 
that  "the  pressure  in  the  pulmonary  artery  in  man  at  the  height 
of  a  vigorous  systole  of  the  right  ventricle  may  be  well  above  that 
which  first  causes  an  insufficiency."  Xo  one  would  for  a  moment 
believe  that  the  normal  pressure  ever  makes  a  normal  pulmonary 
valve  leak,  but  if  the  pressure  be  raised  or  the  tissues  be  relaxed. 
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then  dilatation  of  the  artery  may,  and  often  can,  be  demonstrated 
to  have  occurred,  and  if  the  orifice  shares  in  this  stretching,  leakage 
may  be  produced  even  to  a  sufficient  extent  to  cause  a  murmur; 
such  a  yielding  of  the  orifice  being  no  doubt  largely  due,  as  Stewart 
and  Keith  have  urged,  to  a  want  of  tone  of  the  muscular  ring 
just  below  the  orifice. 

The  following  three  cases  are  ones  in  which  an  evident  mitral 
lesion  so  raised  the  pulmonary  artery  blood  pressure  that  that 
vessel,  and  along  with  it  the  pulmonary  orifice,  dilated  and  a 
murmur  occurred,  which  came  and  went  in  two  of  them  over  a 
period  of  years. 

Case  I. — V.  A.,  girl,  aged  thirteen  years.  Admitted  to  the  Victoria 
Hospital  for  Sick  Children  last  August,  suffering  from  pericarditis  and 
double  mitral  disease,  T\ath  a  marked  accentuation  of  the  pulmonary 
second  sound. 

On  October  18  the  foUo\\ing  note  was  made:  Pulmonary  second  sound 
still  much  accentuated,  and  is  now  accompanied  by  a  distinct  short  murmur. 
This  murmur  is  localized  to  an  area  about  the  size  of  a  penny  over  the 
pulmonary  area  and  a  little  below  it.  It  is  unaffected  by  holding  the 
breath. 

October  26.  Whole  precordium  heaves  with  each  pulsation  of  the 
heart.  On  auscultation,  a  double  mitral  murmur  is  heard;  also  a  pulmo- 
nary diastolic. 

November  6.  Mitral  murmurs  only  present.  Pulmonary  second  much 
accentuated. 

November  24.  Diffuse  heaving  pulsation  of  the  whole  precordium. 
In  the  second  left  interspace  two  pulsations  are  seen,  of  which  the  outer 
is  the  earlier.  (The  outer  is  probably  the  left  auricle,  and  the  inner  the 
dilated  pulmonarj^  arter^^)  Double  mitral  murmur  present,  but  no 
diastolic  murmur  with  the  pulmonary  second.  This  soimd  is  much 
accentuated. 

Case  II. — A.  P.,  female,  aged  fifteen  j-ears.  When  seen  on  February  19, 
1908,  she  was  suffering  from  fever  and  pains  in  various  joints.  Within  a 
few  days  the  heart  became  markedly  irregular,  and  a  mitral  systoUc  murmur 
developed.  This  murmur  became  gradually  more  marked,  and  was  pres- 
ent in  all  postures  of  the  body.    The  pulmonary-  second  was  accentuated. 

Two  months  later  chorea  developed.  The  mitral  nunnuir  was  still 
present,  and  had  become  almost  musical  in  character. 

In  June  (two  months  later,  again)  it  was  noted  that  "Chorea  still 
evident,  and  patient  has  developed  flat  feet.    Mitral  nun-mur  still  present, 
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and  the  pulmonary  second  sound  is  markedly  accentuated.  A  slight 
diastolic  murmur  is  audible  down  the  sternum.  It  is  not  heard  in  the 
neck.  The  heart  is  still  irregular,  giving  an  occasional  quick  beat.  Apex 
is  in  the  fifth  intercostal  space  just  outside  of  the  nipple  hne.  Xo  thrills. 
When  patient  sits  up,  the  second  sound  at  the  base  becomes  double,  and 
the  diastolic  murmur  is  more  evident." 

July  19.  White  blood  cells  5000.  Heart  again  somewhat  irregu- 
lar.    Diastohc  murmur  about  the  third  left  costal  cartilage  very  evident. 

October  16.  Mitral  systolic  well  marked.  Pulmonary'  second  sound 
much  accentuated,  and  no  murmur  accompanies  it  in  anj'  posture.  Cardiac 
deep  dulness  reaches  from  one-half  inch  beyond  right  of  sternum  to  the 
nipple  line.    Apex  in  nipple  line  in  the  fifth  space. 

April  1.5,  1909.  Feels  well  and  choreic  movements  are  practically 
gone.  Mitral  systolic  well  marked,  as  is  also  the  pulmonary  second  sound, 
which,  however,  is  pure. 

July  20,  1910.  "Seems  cjuite  well,  but  heart  rather  mde  upon  per- 
cussion, and  mitral  systolic  murmur  evident,  and  the  pulmonary  second 
somid  is  plus  and  accompanied  by  a  distinct  murmur.  The  pulse  is  not 
water  hammer  in  tj-pe,  nor  is  there  any  bounding  of  the  vessels  in  the  neck." 

Case  III. — Female,  aged  thirty  j'ears.  Came  on  April  4,  1904,  complain- 
ing of  cough  and  shortness  of  breath,  which  had  been  frequent  during  the 
last  few  years.  The  note  made  was  that  "Some  bronchitis  is  found. 
Cardiac  apex  in  the  fifth  space  in  the  nipple  line.  Here  first  sound  is 
flapping,  and  a  shght  presystolic  murmur  is  audible.  A  diastolic  bruit 
is  heard  over  lower  part  of  sternum,  but  no  capillary  or  water-hammer 
pulse  present,  nor  are  the  vessels  in  neck  bounding. 

"February  19,  1905.  Presystolic  murmur  not  heard,  but  a  slight 
diastolic  one  audible,  best  marked  over  lower  part  of  sternum.  First 
sound  sharp  at  apex. 

"November  19,  1906.  Has  had  one  of  her  frequent  attacks  of  bron- 
chitis. Careful  examination  of  the  heart  reveals  a  marked  presystolic 
murmur  at  the  apex,  with  a  flapping  first  sound.  Absolutel}^  no  other 
murmur  is  audible,  and  the  second  sound  is  pure  everywhere. 

"February  19,  1907.  Bronchitis  again.  Diastolic  murmur  again 
audible  about  the  lower  part  of  the  sternum.  Apex  is  in  nipple  line  in 
fifth  space.  No  murmur  heard  in  the  neck,  and  here  the  second  sound 
is  well  heard  and  is  free  from  impurity. 

"May  15,  1907.  First  sound  flapping  at  apex.  Second  sound  is  pure 
everywhere." 

These  three  cases  are  all  examples  of  the  so-called  Graham  Steell 
murmur,  in  which  there  was  present  well-marked  mitral  disease, 
which  presumedly  so  raised  the  blood  pressure  in  the  pulmonary 
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artery  as  to  cause  from  time  to  time  leakage  at  the  pulmonary 
valve.  In  the  following  cases,  however,  no  such  cause  seemed  to 
exist,  and  probably  the  leakage  was  more  due  to  relaxed  tissues 
about  the  pulmonary  orifice  than  to  any  marked  increase  in  the 
blood  pressure  of  the  pulmonary  artery. 

Case  IV. — Mrs.  C,  aged  thirty  yeans.  Was  first  seen  in  March,  1904, 
for  a  slight  attack  of  appendicitis.  It  was  noted  that  ''She  has  an  aortic 
diastohc,  ^^ith  well-marked  second  sound.  Pulse  is  regular,  and  not  of  the 
water-hammer  type. 

"Two  years  later,  in  November,  1906,  aortic  chastohc  murmur  not 
heard.    Heart  sounds  are  all  quite  clear  and  pure. 

"April  5,  1907.     Aortic  diastolic  murmur  now  quite  evident." 

Dr.  Finlay,  of  Montreal,  had  previously  had  this  patient  under  his  care, 
and  on  my  writing  to  him  about  her,  he  rephed  as  follows:  "I  remember 
Mrs.  C.'s  case  quite  well.  She  had  a  soft  diastohc  murmur  localized  about 
the  pulmonary  area,  but  without  the  compensatory  enlargement  or  the 
vascular  phenomena  of  aortic  incompetence.  I  always  felt  a  httle  uncer- 
tain as  to  the  significance  of  the  physical  signs.  I  can  recall  another  case 
of  a  diastolic  aortic  murmur  in  which  at  several  subsequent  examinations 
it  was  inaudible." 

"^larch  17.  The  diastolic  murmur  quite  evident.  The  heart  does 
not  appear  to  be  enlarged. 

"November  13,  1910.  The  pulse  is  regular  and  not  water  hammer 
in  type.  No  throbbing  in  the  neck.  Cardiac  apex  is  in  fifth  space  one 
inch  outside  of  the  nipple  line.  The  sounds  are  clear  at  the  apex,  but 
down  the  left  border  of  the  sternum  there  is  a  shght  diastohc  murmur'. 
The  pulmonary  second  sound  is  accentuated.  There  is  no  murmur  in  the 
neck.    The  liver  is  of  normal  size." 

In  this  case,  as  the  notes  show,  both  Dr.  Finlay  and  myself 
presumed  that  the  murmur  was  of  aortic  origin,  but  I  now  believe 
that  it  was  an  example  of  occasional  leakage  at  the  pulmonary 
orifice. 

Case  V. — G.  W.  H.,  aged  fifty-five  years.  Farmer.  Seen  last  November 
with  Dr.  Brown,  of  Elmwood.  Suffers  from  pernicious  anemia  of  at  least 
two  years'  duration.  His  chief  complaints  were  of  weakness  and  dyspnea. 
This  note  was  made:  "Pulse  regular  and  not  of  water-hammer  t}-pe. 
Cardiac  apex  in  fifth  intercostal  space  half  an  inch  outside  of  nipi)le  line. 
No  epigastric  or  venous  pulse.  Right  border  of  cardiac  dulness  does  not 
reach  beyond  sternum.     At  the  apex  there  is  a  slight  systolic  murmur, 
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and  the  second  sound  is  clear.  In  the  aortic  area  the  sounds  are  both  clear, 
and  the  second  is  not  accentuated.  In  the  pulmonary  area  the  second 
sound  is  much  accentuated  and  is  accompanied  by  a  well-marked  diastolic 
murmur.  This  is  best  heard  about  the  inner  part  of  the  second  left  inter- 
costal space,  but  can  be  heard  for  about  an  inch  below  this  point.  It 
persists  through  all  phases  of  respiration,  but  is  loudest  at  the  end  of 
expiration  and  when  the  breath  is  then  held.  A  well-marked  pulmonary 
systolic  murmur  is  also  present.  " 

I  saw  this  patient  again  the  other  day.  No  diastolic  murmur  could  be 
heard,  but  Dr.  Brown  told  me  that  he  had  heard  it  several  times  during 
the  winter.     Until  two  years  before  the  patient  had  been  in  rugged  health. 

Dl\gnosis.  The  chief  classical  sign  of  pulmonary  regurgitation 
is  a  diastolic  murmur  best  heard  on  the  left  side  of  the  sternum, 
chiefly  at  the  end  of  expiration,  and  not  audible  in  the  vessels  of 
the  neck  nor  at  the  cardiac  apex.  Along  with  this  murmur  there 
are  signs  of  enlargement  of  the  right  heart  with  displacement  of 
the  apex  toward  the  left.  There  is  an  absence  of  the  water-hammer 
pulse  and  of  the  capillary  pulse.  The  pulmonary  second  sound  may 
be  w^eak  or  absent,  all  depending  upon  whether  or  not  the  diseased 
flaps  are  able  to  close. 

In  the  cases,  however,  where  the  leakage  is  due  not  to  organic 
disease,  but  to  relative  insufficiency  of  the  valve,  the  first  thing 
usually  noted  is  the  accentuation  of  the  pulmonary  second  sound, 
which  loud  sound  is  from  time  to  time  accompanied  by  a  murmur  of 
the  above  distribution.  In  all  the  cases  so  far  noted  by  the  writer 
the  murmur  has  not  been  constant,  but  no  doubt  it  often  is  per- 
sistent, especially  when  due  to  some  permanent  obstructive  con- 
dition farther  on  in  the  pulmonary  circulation,  such  as  mitral 
stenosis  or  pulmonary  fibrosis. 

Prognosis.  The  importance  of  relative  insufficiency  of  the 
pulmonary  valve  depends  upon  the  fundamental  cause  of  the 
leakage.  ^Miere  this  is  mitral  stenosis — probably  the  most  com- 
mon permanent  antecedent  of  the  condition — it  points  to  a 
considerable  obstruction  at  that  orifice,  but  even  then  the  cases 
may  do  well  for  years,  as  in  Cases  II  and  III  of  our  series,  who, 
after  several  years  of  known  pulmonary  leakage,  seem  little  the 
worse. 

Where  the  leakage  is  due  rather  to  a  relaxed  condition  of  the 
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tissues  about  the  pulmonary  orifice,  the  prognosis  depends  entirely 
upon  the  cause  of  this  relaxed  state.  Dr.  Thayer^  mentions  the 
condition  as  occurring  in  exophthalmic  goitre,  and  as  this  disease 
lessens  one  would  expect  the  pulmonary  leakage  to  stop. 

A  pulmonary  systolic  murmur,  the  commonest  of  all  functional 
bruits,  probably  depends  upon  a  dilatation  of  the  pulmonary 
artery,  and  in  most  cases  tends  to  disappear.  When,  however,  the 
dilatation  involves  the  pulmonary  orifice  so  that  a  diastolic  leakage 
occurs,  the  condition  is  of  more  import,  although  even  yet  it  may 
completely  clear  up. 

From  the  dilatable  character  of  the  pulmonary  orifice,  and,  on 
the  other  hand,  the  resistant  nature  of  the  aortic  one,  it  seems 
probable  that  most  of  the  diastolic  murmurs  which  come  and  go, 
and  which  are  usually  reported  to  be  aortic  in  origin,  are  due  to 
passing  leakage  at  the  pulmonary  valve. 
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THE   COAGULATION  TIME  OF  THE   BLOOD   IX 
VARIOUS  DISEASES. 

By  ROBERT  D.  RUDOLF,  M.D.  (Edin.),  F.R.C.P.  (Loxd.), 

AND 

C.  E.  C.  COLE,  B.A.,  M.B.  (Tor.), 

TORONTO,     CANADA. 


The  method  of  estimating  the  coagulation  time  of  the  blood,  as 
described  by  one  of  us  (R.  D.  R.)  last  spring  before  the  Associa- 
tion, has  been  considerably  used  during  the  last  winter  in  the  wards 
of  the  Toronto  General  Hospital,  and  to  a  less  extent  in  the  Sick 
Children's  Hospital  here.  The  routine  work  was  carried  out  almost 
entirely  by  one  of  us  (C.  E.  C.  C.)- 

The  instrument  employed  has  proved  to  be  a  convenient  one 
clinically,  being  both  portable  and  easily  manipulated. 

As  was  pointed  out  when  the  method  was  first  described,  the 
results  obtained  by  this  or  by  any  other  apparatus  are  in  no  way 
absolute,  but  merely  denote  the  coagulation  time  of  a  given  blood 
in  vitro  at  a  given  temperature.  At  20°  C,  the  temperature  at 
which  all  the  work  was  done,  the  average  clotting  time  in  health  is 
about  seven  minutes,  but  the  time  may  vary  considerably  from  the 
average  in  normal  people,  just  as  do  pidses,  blood  pressures,  etc. 

The  firmness  of  the  clot  may  be  gauged  roughly  at  the  time  of 
the  test,  but,  of  course,  cannot  be  expressed  in  figures,  as  the  clotting 
time  may  be.  The  firmness  of  the  coagulum  is  a  very  important 
matter,  and  upon  it  probably  depends  the  stopping  of  a  hemor- 
rhage as  much  as  it  does  upon  the  mere  fact  of  clotting  having 
occurred. 

The  results  here  given  are  too  few  to  be  of  any  great  value,  but 
some  interesting  points  have  come  out,  and,  moreover,  as  others 
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are  working  with  the  same  apparatus,  in  time  sufficient  data  may 
be  collected  to  give  the  range  of  clotting  in  different  conditions. 
.Some  three  hundred  tests  were  made  upon  the  blood  of  about 
150  patients,  with  the  following  results: 


Disease. 


Cases. 


Acromegaly 1 

Addison's  disease 1 

Anemia:  (a)  Secondary: 

(1)  Not  due  to  hemorrhage      .  6 

(2)  Due  to  hemorrhage       .      .  8 
(6)  Pernicious 4 

Aneurysm 1 

Antitoxin  to  healthy  people       .      .  6 

Appendicular  abscess       ....  1 

Arteriosclerosis 1 

Chlorosis 2 

Chorea 1 

Dermatitis  exfoliata         ....  1 

Diabetes  insipidus 1 

Diabetes  mellitus 3 

Goitre,  exophthalmic       ....  4 

Goitre,  simple 1 

Eczema  seborrhoicum     ....  1 

Empyema 1 

Erysipelas 3 

Gastric  neurosis 2 

Gastric  ulcer 3 

Hemophilia 2 

Heart  block 1 

Influenza   1 

Jaundice 6 

Leukemia,  splenomyelogenous  .      .  1 

Meningitis  (pneumococcic)  ...  1 

Nephritis  (chronic) 3 

Neurasthenia 1 

Polycythemia 1 

Purpura 3 

Raynaud's  di.scase 1 

Renal  colic 1 

Rheumatic  fever 1.5 

Rheumatoid  arthritis      ....  1 

Pneumonia,  broncho-      ....  1 

Pneumonia,  lobar 17 

Septicemia 4 

Tuberculosis,  various  forms       .      .  9 

Typhoid  fever 26 

Urticaria 1 


> 

O 

a-2 

tu  o 
o  " 

Remarks. 

5 

9.4 

10.4 

9.0 

4 

9.3 

9.7 

8.9 

12 

7.8 

10.5 

6.4 

See  remarks. 

14 

6.6 

10.0 

5.2 

See  remarks. 

8 

6.7 

7.4 

5.2 

5 

9.4 

10.7 

7.0 

12 

See  remarks. 

2 

9.0 

2 

7.4 

7.6 

7.0 

4 

6.9 

8.0 

6.2 

1 

7.7 

2 

6.5 

7.0 

6.0 

2 

11.5 

12.2 

11.2 

6 

7.0 

8.0 

5.6 

9 

7.5 

8.5 

6.2 

2 

7.2 

7.2 

7.2 

2 

6.6 

6.8 

6.4 

2 

6.5 

6.6 

6.4 

5 

9.2 

10.8 

6.5 

4 

8.1 

8.5 

7.5 

6 

6.8 

7.7 

6.2 

10 

14.25 

20.0 

9.5 

See  remarks. 

3 

7.1 

7.6 

0.7 

1 

7.7 

10 

9.6 

12.0 

6.5 

See  remarks. 

5 

8.1 

9.5 

6.2 

See  remarks. 

2 

4.6 

,      5.2 

4.0 

6 

S.2 

10.1 

8.1 

1 

7.7 

3 

10.1 

10.7 

9.5 

8 

6.2 

7.6 

4.9 

See  remarks. 

2 

6.6 

6.8 

6.5    • 

2 

8.2 

8.5 

8.0 

38 

10.2 

14.3 

7.0 

See  remarks. 

2 

6.8 

7.0 

6.6 

4 

9.9 

10.5 

9.2 

47 

8.1 

12.7 

5.5 

See  remarks. 

8 

8.3 

9.7 

7.4 

18 

8.9 

10.4 

7.0 

60 

7.1 

12.0 

5.0 

See  remarks. 

2 

8.1 

8.5 

7. 7 

Remarks.     Secondary  anemias,  other  than  those  due  directly 
to  hemorrhage,  appeared  to  have  a  normal  clotting  time.    Twelve 
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observations  were  made  upon  six  patients,  with  an  average  clotting 
time  of  7.8  minutes,  and  a  range  of  from  10.5  to  G.4  minutes. 

AYhen  the  anemia  resulted  from  hemorrhage,  the  clotting  time 
was  invariably  shortened,  except  in  the  case  of  hemophilia,  where 
hemorrhage  appeared  to  have  no  such  effect.  In  eight  cases  of 
hemorrhage,  with  fourteen  observations,  the  average  clotting  time 
was  6.6  minutes,  with  a  range  of  from  5.2  to  10  minutes.  The  one 
that  showed  a  time  of  ten  minutes  was  a  case  of  epistaxis  in  an  old 
woman.  It  was  not  severe,  but  was  very  persistent  and  hard  to 
control.  There  was  no  history  in  the  family  of  bleeding,  nor  of 
previous  hemorrhages.  In  one  case  of  severe  traumatic  hemorrhage, 
the  clotting  time  was  6.4  minutes.  The  patient  was  then  trans- 
fused by  Crile's  direct  method,  and  afterward  the  clotting  time 
was  practically  the  same  (6.5),  The  donor,  his  brother,  showed 
before  the  transfusion  a  clotting  time  of  8.5  minutes,  and  directly 
after  one  of  5.8  minutes. 

Antitoxin.  Some  six  healthy  children  were  tested  before  and 
after  the  administration  of  a  prophylactic  dose  of  antitoxin.  The 
dose  given  was  always  500  units,  which  measures  about  3  cubic 
centimeters.    There  was  no  change  produced  in  the  clotting  time. 

Hemophilia.  Two  cases,  both  typical  as  regards  the  family 
tendency  to  hemorrhages,  etc.,  showed  very  different  readings  as 
regards  their  time  of  coagulation;  one  giving  an  average  of  9.5 
minutes,  and  the  other  one  of  19  minutes.  The  one  that  showed 
the  greater  delay  was  given  calcium  lactate  freely  for  two  days, 
30  grains  every  four  hours,  with  a  sequence  of  a  clotting  time  of 
twenty  minutes.  A  few  days  later  he  was  given  15  c.c.  of  rabbit 
blood  serum  subcutaneously  without  any  perceptible  effect  upon 
the  clotting  time. 

Jaundice.  Six  cases  of  jaundice  showed  an  average  clotting 
time  of  9.6  minutes,  as  a  result  of  ten  observations.  The  minimum 
time  was  6.5,  and  the  maximum  12  minutes.  In  none  of  them 
had  there  been  any  recent  hemorrhage. 

Splenomyelogenons  Leukemia.  A  case  of  this  disease,  which 
remarkably  improved  as  regards  the  blood  picture  under  the  bi- 
weekly use  of  a:-rays,  showed  the  following  clotting  times  in  rela- 
tion to  the  white  cell  count:    "When  the  leukocytes  were  300,000, 
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the  clotting  time  was  6.2  minutes;  130,000,8.6;  12,000,7.6;  2000 
(.r-rays  stopped),  9.5;  2200,  8.5.  Thus,  the  clotting  time  here 
showed  some  lengthening  as  the  leukocytes  dropped  in  number. 

Lobar  Pneumonia.  Forty-seven  observations  were  made  upon 
17  cases  of  this  disease,  and  the  average  clotting  time  was  8.1 
minutes,  but  ranged  from  5.5  to  12.75  minutes.  The  clotting  time 
did  not  vary  with  the  acuteness  of  the  infection,  two  fatal  cases 
showing  a  time  of  8.25  and  8.75  respectively,  shortly  before  death. 
Xo  marked  daily  variations  occurred,  but  one  case  that  was  fol- 
lowed daily  showed  a  tendency  to  hastening  of  the  coagulation 
time  until  the  crisis,  when  it  swung  back  to  normal.  Thus,  on  the 
fourth  day  the  clotting  time  was  8.75;  on  the  fifth,  8.5;  on  the 
sixth,  8.2;  on  the  seventh,  7.5;  on  the  eighth  (critical),  6;  on  the 
ninth,  7.3;  and  on  the  tenth,  7.6  minutes. 

Purpura.  Three  cases  of  this  condition,  in  which  subcutaneous 
hemorrhages  occurred  without  definite  cause,  showed  an  average 
coagulation  time  of  6.16  minutes,  from  eight  observations,  the 
range  being  from  4.9  to  7  minutes.  Thus,  the  clotting  time  in 
these  cases  seems  to  be  rather  hastened  than  otherwise. 

Acute  Rheumatism.  Thirty-eight  observations  were  made  upon 
the  blood  of  15  cases  of  this  disease,  and  the  average  clotting  time 
was  found  to  be  10.2  minutes,  with  a  range  of  from  7  to  14.3  min- 
utes. Thus,  the  clotting  time  in  acute  rheumatism  seems  to  be 
lengthened.  It  was  noted  that  the  clotting  was  delayed  so  long 
as  the  acute  pain  lasted,  but  it  did  not  seem  to  have  any  special 
relation  to  the  degree  of  fever  present.  All  these  patients  were 
freely  treated  with  salicylates,  but  the  delay  in  the  clotting  time 
was  not  due  to  this  medication,  as  in  several  of  the  cases  the  first 
estimates  were  made  before  the  remedy  was  commenced,  and  in 
most  of  them  the  drug  was  still  being  given  after  the  pains  had 
ceased,  and  the  coagulation  time  had  consequently  become  faster. 
Thus,  in  one  of  the  cases  the  coagulation  time  was  14.3  minutes 
before  any  medicine  had  been  given,  and  when  the  pain  had  disap- 
peared the  time  had  shortened  to  eight  minutes,  and  yet  the 
salicylates  had  not  been  discontinued.  In  two  of  the  cases,  calcium 
lactate  was  given  in  30-grain  doses  every  four  hours  for  two  days 
without  the  clotting  time  being  at  all  shortened.     One  case  was 
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complicated  with  pericarditis,  and  another  with  quinsy,  without 
any  apparent  effect  upon  the  coagulation  time. 

Typhoid  Fever.  Sixty  observations  were  made  upon  26  cases  of 
this  disease,  and  the  average  clotting  time  was  found  to  be  7.1 
minutes,  with  a  range  of  from  five  to  twelve  minutes.  Two  cases, 
which  had  phlebitis,  and  had  been  treated  for  four  and  seven  days 
respectively  with  large  doses  of  citric  acid  (30  grains  every  four 
hours),  showed  a  coagulation  time  of  5.3  and  7.1  minutes.  One 
case  showed  a  shortening  in  the  clotting  time  of  from  7.5  to  6.25 
minutes,  following  three  days  of  profuse  diarrhea.  The  severity 
of  the  invasion  did  not  seem  to  have  any  effect  upon  the  clotting 
time. 

Conclusions.  1.  The  instrument  used  is  a  convenient  one  for 
clinical  purposes,  and  gives,  with  constant  technique,  fairly  constant 
results.  Thus,  if  the  coagulation  time  of  an  individual  be  estimated 
several  times  within  a  few  minutes  of  each  other,  the  readings  will 
seldom  differ  by  more  than  a  minute,  and  are  usually  within  half 
that  time  of  one  another. 

2.  Coagulation  time,  as  estimated  in  vitro,  and  a  tendency  to 
hemorrhage,  are  not  necessarily  related  to  each  other.  Thus,  a 
patient  may  have  a  fast  clotting  time,  and  yet  bleed  freely  from  a 
slight  lesion  anywhere,  the  trouble  being  probably  rather  of  \'as- 
cular  than  of  hemic  origin. 

3.  The  firmness  of  the  coagulum  is  an  important  matter,  and 
can  be  roughly  gauged  by  this  method,  although  the  results  cannot 
be  given  in  figures. 

4.  Anemia  due  to  hemorrhage  is  constantly  associated  with  a 
hastened  coagulation  time. 

5.  Acute  rheumatism  is  usually  accompanied  by  a  delay  in  the 
clotting. 

6.  The  free  exhibition  of  calcium  lactate  and  of  citric  acid  by 
the  mouth  in  various  diseased  conditions  seems  to  have  no  appre- 
ciable effect  upon  the  coagulation  time  of  the  blood,  as  estimated 
by  this  method. 


A  PNEUMOGRAPHIC  STUDY  OF  RESPIRATORY 
IRREGULARITIES  IX  MENINGITIS. 
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RALPH  G.  STILLMAN,  :\LD., 

NEW   YORK. 

(From  the  Medical  Service  of  the  New  York  Hospital.) 


It  has  long  been  common  knowledge  that  irregularities  in 
respiratory  rhythm  were  occasionally  to  be  seen  in  meningitis.  In 
general,  however,  these  respiratory  irregularities  have  been  regarded 
as  of  much  less  frequent  occurrence,  and  as  of  much  less  diagnostic 
significance  than  irregularities  of  the  pulse  and  heart  action.  In 
most  writings  upon  the  subject  of  meningitis,  these  respiratory 
symptoms  are  either  not  mentioned  at  all,  or  are  referred  to  only 
briefly  and  casually;  the  usual  statement  being  that  the  Cheyne- 
Stokes  type  of  breathing  is  sometimes  seen  toward  the  end  of  the 
disease.  By  certain  of  the  earlier  writers,  however,  especially 
among  the  French,  the  disturbances  of  respiration  were  recognized 
as  of  common  occurrence,  and  w'ere  described  at  some  length. 

Biot,^  in  1878,  writing  upon  the  subject  of  Cheyne-Stokes  breath- 
ing, devotes  several  pages  to  quotations  from  ^'arious  authors, 
which  show  that  they  regarded  the  disturbances  of  respiration  as 
common  and  important  symptoms  in  meningitis.  Biot's  purpose, 
in  these  quotations,  was  to  furnish  support  for  his  contention  that 
the  characteristic  respiratory  change  in  meningitis  w^as  not  the 
true  Cheyne-Stokes  type  of  breathing,  although  it  was  frequently 
marked  by  apneic  pauses.     According  to  Biot,  the  "moningitic 

»  Etude  clinique  et  exp6rimentale  sur  la  respiration  de  Cheyne-Stokes,  Paris,  1S7S. 
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rhythm"  lacked  the  rliythmical  alternation  of  periods  of  apnea 
and  periods  of  gradually  increasing  and  decreasing  respiratory 
movements,  which  is  the  essential  feature  of  the  Cheyne-Stokes 
type.  The  respiratory  pauses  occurred  at  irregular  intervals,  and 
the  individual  respirations  showed  constant  irregularity  in  size 
and  in  rate. 

Since  Biot's  writings  the  subject  of  the  respiratory  symptoms  of 
meningitis  has  apparently  received  little  attention.  It  has  seemed 
to  us  worth  while,  therefore,  to  study  graphically  the  respiratory 
movements  in  a  considerable  number  of  cases  of  meningitis,  wath 
a  view  to  determining  the  frequency  and  the  character  of  these 
changes. 

^Method.  Various  forms  of  instruments  have  been  used  for 
registering  the  movements  of  respiration.  The  type  that  we  have 
found  the  simplest,  and  at  the  same  time  the  most  satisfactory,  is 
the  familiar  spiral-spring  pneumograph  of  ^Nlarcy,  which  consists  of 
a  spiral  spring  12  to  15  inches  long,  enclosed  in  a  thin  rubber  tube. 
The  tube  is  closed  at  each  end  by  means  of  a  stopper  to  which  the 
ends  of  the  spring  are  attached,  and  an  opening  in  one  stopper 
affords  the  only  opportunity  for  the  entrance  or  escape  of  air.  This 
air  chamber  is  connected  by  rubber  tubing  with  a  tambour  and 
writing  lever.  By  straps  attached  to  each  end  the  tube  is  stretched 
lightly  about  the  chest  or  upper  abdomen,  so  that  changes  in  the 
circumference  of  the  thorax  or  abdomen  produce  a  corresponding 
change  in  the  air  pressure  in  the  closed  system  of  tubes.  Thus  the 
expansion  of  the  chest  or  the  descent  of  the  diaphragm  will  cause 
an  elongation  of  the  pneumograph  with  rarefaction  of  the  air 
within  and  a  corresponding  sinking  of  the  tambour  and  writing 
lever.  Conversely,  the  expiratory  collapse  of  the  chest  or  abdomen 
wull  result  in  an  elevation  of  the  tambour  and  of  the  lever. ^ 

In  order  to  study  both  the  thoracic  and  the  diaphragmatic 
mechanism  of  respiration,  two  pneumographs  were  used  always; 
one  placed  about  the  chest  at  the  level  of  the  third  rib,  the  other 
about  the  abdomen  midway  between  the  ensiform  cartilage  and 
the  umbilicus. 

1  For  use  with  small  children,  special  small  and  light  pneumographs  were  made  for  us  by  the 
Harvard  Apparatus  Company. 
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In  all  the  illustrations  the  movements  of  the  thorax  are  recorded 
in  the  upper  tracing;  those  of  the  diaphragm  in  the  lower  one.  In 
each  the  descending  limb  of  the  trace  marks  the  inspiratory  move- 
ment; the  ascending  limb  the  expiratory  movement.  The  bottom 
line  records  the  time  in  seconds. 

In  taking  the  tracings  care  was  exercised  always  to  avoid  alter- 
ations in  the  type  of  respiration  due  to  conscious  and  voluntary 
breathing,  and  to  prevent  errors  caused  by  convulsive  movements, 
crying,  coughing,  etc. 

By  making  it  a  rule  always  to  observe  the  respirations  for  some 
minutes  before  applying  the  pneumographs,  it  was  possible  to  tell 
whether  the  applications  of  the  instruments  produced  any  change 
in  the  character  of  the  breathing. 

Concerning  Normal  Respiratory  Movements.  In  the  con- 
sideration of  disturbances  of  the  respiratory  movements  it  is 
essential  to  a  clear  understanding  of  the  matter  that  one  hold  in 
mind  the  three  fundamental  functions  which  determine  all  such 
movements,  viz.,  rhythm  (rate);  force  (amplitude);  and  tonicity 
of  the  respiratory  muscles.^  It  is  important  also  to  realize,  as 
Mosso-  has  so  clearly  shown,  that  these  three  functions  are  quite 
independent  of  each  other,  and  that  their  reciprocal  relations  are 
by  no  means  constant  and  unchangeable.  A  further  important 
fact  is  that,  in  the  case  of  the  last  two  of  these  functions  at  least, 
this  same  independence  exists  in  the  movements  of  the  thorax  as 
compared  with  those  of  the  diaphragm  and  the  abdominal  muscles. 
For  example  one  may  see,  in  the  movements  of  the  diaphragm, 
rhythmical  variations  in  the  force  or  in  the  muscular  tonus,  or  in 
both,  while  the  movements  of  the  thorax  are  perfectly  uniform  in 
both  respects. 

Although  it  may  be  said  that  in  normal  individuals,  both  adults 
and  children,  the  respiratory  movements  are  usually  quite  regular 
in  rhythm,  amplitude,  and  muscular  tonus,  it  has  been  shown  by 
Mosso'  and  others  that  in  the  state  of  complete  repose,  and  espe- 

i  In  tracings  of  respiratory  movements  changes  in  muscular  tonus  are  shown  by  changes  in 
the  general  level  of  the  trace. 

2  "  Les  movements  respiratoires  des  thorax  et  du  diaphragme,"  Archiv.  Ital.  de  Biologie, 
1903,  xl,  43. 

^  "La  respiration  p^riodique  et  la  respiration  superflue  ou  de  luxe,"  .\rchiv.  Ital.  de  Biologie, 
1886,  vii,  48, 
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cially  during  sleep,  the  respirations  tend  to  assume  a  certain  undula- 
tory  variation  in  amplitude.  That  is  to  say,  the  depth  of  successive 
inspirations  gradually  increases  and  decreases  in  a  rhythmical  way. 
This  tendency  is  most  marked  in  infants  and  in  the  aged,  but  may 
be  seen  at  all  ages.  Among  old  people,  during  sleep,  these  undula- 
tions may  be  so  pronounced  that  during  the  periods  of  shallow 
breathing  there  may  be  little  or  no  respiratory  movement;  /.  c, 
the  breathing  may  assume  the  Cheyne-Stokes  type.  In  the  new- 
born, respiration  is  normally  quite  irregular  in  all  its  characters,^ 
but  this  irregularity  soon  disappears,  although  the  tendency  to 
irregularity,  and  especially  to  rhythmical  changes  in  amplitude,  is 
noticeable  for  two  or  three  years.^ 

In  all  there  were  studied  48  cases  of  meningitis  of  various  types. 
In  5  of  these  the  tracings  were  for  one  reason  or  another  unsatis- 
factory and  were  discarded.  The  remaining  43  cases  form  the  basis 
of  this  paper. 

Age,  The  cases  included  19  infants,  11  children  over  two  years 
of  age,  and  13  adults.  The  youngest  was  an  infant,  aged  two 
months;  the  oldest  a  woman,  aged  fifty-five  years. 

Types  of  Mexixgitis.  Among  the  43  cases  there  were  32  of 
tuberculous  meningitis,  G  of  the  epidemic  cerebrospinal  type,  4 
of  secondary  streptococcus  meningitis,  and  one  of  acute  syphilitic 
basilar  meningitis.  Of  the  32  cases  of  tuberculous  meningitis,  24 
were  proved  to  be  such  either  by  autopsy,  by  the  finding  of  tubercle 
bacilli  in  the  spinal  fluid,  or  by  the  results  of  guinea-pig  inoculations. 
In  the  remaining  8  cases  the  diagnosis  was  not  so  proved,  but  the 
clinical  picture  was  so  characteristic  that  there  could  be  no  reason- 
able doubt  as  to  the  diagnosis. 

The  cases  were  studied  usually  from  the  time  of  their  admission 
to  the  hospital  up  to  that  of  their  death  or  recovery.  This  period 
varied  in  different  cases  from  two  days  to  several  weeks.  During 
this  time  respiratory  tracings  were  taken  at  frequent,  usually  almost 
daily,   intervals.     Occasionally,   when   the   disturbances   were   of 


1  Vallois  et  Fleig,  Le  graphique  respiratoire  chez  le  nouveau-n6,  Compt.  rend,  de  TAcadSaiie  de 
Sciences,  1905,  cxl,  1422. 

-  Gaujoux,  Contribution  a  l'6tude  de  la  respiration  chez  I'enfant,  Ann.  d.  M6d.  et  Chir.  Infant 
1908,  xii,  325. 
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unusual  interest,  tracings  were  taken  several  times  in  the  course 
of  a  day. 

As  might  be  expectend,  the  onset  and  early  days  of  the  disease 
were  the  portion  of  the  clinical  course  least  often  seen  and  studied, 
since  in  most  instances  the  patients  were  not  brought  to  the  hos- 
pital until  the  symptoms  had  become  well  established.  In  several 
instances,  howe\er,  it  was  possible  to  follow  the  symptoms  almost 
from  the  onset. 

In  all  of  the  32  cases  of  tuberculous  meningitis,  respiratory 
irregularities  were  observed  during  some  part  of  the  illness,  and 
usually  throughout  the  greater  part  of  it.  Among  the  11  non- 
tuberculous  cases  alterations  in  the  respiratory  rhythm  were  noticed 
in  all  but  2  cases.  That  is  to  say,  disturbances  of  respiratory 
rhythm  was  a  symptom  in  95  per  cent,  of  all  the  cases.  The  two 
cases  in  which  no  such  disturbances  were  seen  were  both  instances 
of  the  epidemic  cerebrospinal  type.  One  of  these,  a  man,  aged 
twenty  years,  was  admitted  on  the  third  day  of  his  illness,  ran  a 
very  mild  course,  and  recovered  within  a  few  days.  His  respirations 
throughout  were  quiet,  regular,  and  uniform,  and  showed  no  change 
other  than  a  slight  increase  in  rate  during  the  first  day  or  two. 
The  other,  a  child,  aged  seven  years,  lived  for  some  ten  days  after 
admission.  During  most  of  this  time  the  restlessness  and  twitchings 
were  so  constant  as  to  make  it  impossible  to  get  satisfactory  tracings. 
In  the  two  good  tracings  that  were  obtained,  however,  no  irregu- 
larity was  to  be  seen. 

Time  of  First  Appearaxce  of  Irregularity.  In  most  cases 
it  was  not  possible  to  determine  the  time  of  the  first  appearance  of 
the  respiratory  symptoms,  as  the  patients  were  brought  to  the 
hospital  only  after  the  disease  had  become  well  established  and  the 
respiratory  arrhythmia  was  apparent  upon  admission.  There  is 
considerable  evidence,  however,  to  show  that  the  respiratory 
irregularities  often  appear  very  early  in  the  disease,  especially  in 
those  forms  of  meningitis  in  which  the  symptoms  develop  abruptly 
and  violently.  Thus,  they  were  noticed  on  the  second  day  of 
symptoms  in  a  man  with  meningococcic  meningitis,  and  in  an- 
other with  acute  syphilitic  basilar  meningitis;  on  the  fourth  day, 
in  a  child  with  streptococcic  meningitis,  and  in  3  children  with 
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tuberculous  meningitis  on   the   sixth,   seventh,  and   eighth   days 
respectively. 

Types  of  Arrhythmia.  When  one  compares  a  large  number  of 
respiratory  tracings  from  cases  of  meningitis  one  is  at  first  struck 
with  the  great  number  and  diversity  of  the  variations  from  the 
regular  and  uniform  rhythm  of  normal  individuals.  It  soon  becomes 
apparent,  however,  that  these  numerous  variations  can  be  classified 
into  three  fairly  distinct  groups,  although  the  lines  of  demarcation 
between  these  are  by  no  means  always  sharp  and  distinct.  These  are : 

1.  The  type  of  Cheyne-Stokes. 

2.  Biot's  meningitic  rhythm. 

3.  An  undulatory  type. 

Cheyne-Stokes  Breathing.  Cheyne-Stokes  breathing  was 
observed  in  23  (53  per  cent.)  of  the  43  cases.  Among  the  13  adult 
cases  it  was  encountered  only  4  times  (30  per  cent.).  Among  the 
30  infants  and  children  it  was  of  much  more  frequent  occurrence, 
being  met  with  in  19  (63  per  cent.)  of  the  30  cases.  This  type  of 
disturbance  seems  to  be  more  prevalent  among  the  cases  of  tuber- 
culous meningitis.  It  was  observed  in  20  (62  per  cent.)  of  the  32 
cases  of  tuberculous  meningitis,  and  in  3  (27  per  cent.)  of  the  11 
non-tuberculous  cases.  Before  attempting  to  discuss  the  special 
features  of  Cheyne-Stokes  breathing  in  meningitis,  and  to  contrast 
it  with  other  types  of  respiratory  irregularity,  it  may  not  be  amiss 
to  recall  briefly  the  essential  features  of  this  type  of  respiratory 
disturbance,  as  it  is  commonly  seen  in  such  conditions  as  cerebral 
hemorrhage,  uremia,  and  certain  forms  of  heart  disease.  It  con- 
sists of  the  rhythmical  alternations  of  periods  of  respiratory  move- 
ment and  periods  of  apnea.  AH  the  respiratory  periods  are  of 
approximately  equal  length,  and  are  made  up  of  about  the  same 
number  of  individual  respirations.  These  show  first  a  gradual 
increase  in  force  and  amplitude,  the  respirations  becoming  labored 
and  dyspneic,  and  then  a  gradual  decrease.  With  the  waxing  and 
waning  of  the  respirations  there  is  usually  also  a  corresponding 
slight  increase  and  decrease  in  the  respiratory  rate.  The  periods 
of  apnea  also  are  of  approximately  equal  length.  The  duration 
of  the  pause  difters  much  in  difi'erent  cases,  but  is  usually  from 
one-half  to  three-fourths  of  the  time  occupied  by  a  respiratory 
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period  (Fig.  1).  The  number  of  respirations  to  a  period  varies,  in 
different  cases,  between  15  and  30.  In  an  average  case  the  time 
occupied  by  a  complete  cycle  would  be  approximately  sixty  seconds, 
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the  respiratory  period  being  composed  of  20  respirations  and  occupy 
ing  40  seconds,  and  the  period  of  apnea  lasting  twenty  seconds. 
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The  Cheyne-Stokes  breathing  observed  in  meningitis  in  adults 
shows  no  essential  difference  from  that  seen  in  other  conditions. 
In  infants  and  young  children,  however,  this  type  of  breathing 
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presents  certain  features  which  distinguish  it  sharply  from  the 
adult  type  (Figs.  2,  3,  and  4).  The  duration  of  a  complete  cycle 
is  very  much  shorter,  the  average  time  occupied  being  only  about 
ten  seconds.  The  number  of  respirations  in  each  period  is  much 
smaller,  varying  from  2  to  8;  the  usual  number  being  4  or  5.  The 
time  of  the  period  of  apnea  is  relatively  long,  the  pause  usually 
occupying  at  least  as  much  time  as  does  the  respiratory  period. 
The  force  and  amplitude  of  the  respiratory  movements  are  naturally 
much  less  than  in  the  adult  type  of  breathing,  and  there  is  lacking, 
in  most  cases,  the  forcible  expiration  which,  in  the  adult  type, 
during  the  period  of  dyspnea,  carries  the  expiratory  limb  of  the 
trace  high  above  the  expiratory  level  seen  in  the  periods  of  apnea. 
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Fig.  4. — Tracing   from  a  child,  aged  two  years,  showing  an   exaggerated   form  of  the  infantile 
type  of  Cheyne-Stokes  breathing.    An  example  of  the  so-called  "grouped  respirations." 


The  question  at  once  arises  as  to  whether  this  special  type  of 
Cheyne-Stokes  breathing  seen  in  children  with  meningitis  is  con- 
ditioned upon  the  nature  of  the  disease  or  merely  upon  the  age  of 
the  patient;  in  other  words,  is  it  a  meningitic  type  of  Cheyne- 
Stokes  breathing  or  only  an  infantile  type?  This  question  we 
cannot  answer  positively.  \Ye  have  happened  thus  far  to  encounter 
no  cases  of  Cheyne-Stokes  breathing  in  children  or  infants  in 
diseases  other  than  meningitis,  which  could  be  used  for  comparison. 
Cheyne-Stokes  breathing  in  meningitis  in  adults,  however,  shows 
no  special  variation  from  that  seen  in  other  diseases,  and  there  is 
every  reason  to  believe  that  the  special  features  of  the  type  just 
described  depend  not  upon  any  particular  form  of  disease,  but 
upon  the  peculiarities  of  respiration  as  it  occurs  in  infants  and  in 
children.    We  shall,  therefore,  in  the  future  refer  to  it  as  the  infantile 
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type  of  Cheyne-Stokes  breathing.  This  infantile  type  is  not  con- 
fined to  young  children;  it  was  observed  in  children  whose  ages 
were  respectively  six,  eight,  eleven,  and  twelve  years.  On  the 
other  hand,  in  one  child,  aged  eight  years,  the  Cheyne-Stokes 
breathing  approached  in  character  the  adult  type. 

Grouped  Respirations.  West^  in  an  article  on  "Periodic 
Respiration"  divides  this  into  two  special  forms: 

1.  Cheyne-Stokes  respiration,  which  is  characterized  by  the 
three  features  of  (a)  long  pauses;  (6)  the  crescendo  and  diminuendo 
of  the  respirations;  and  (c)  the  rapid  rate. 

2.  A  form  which  he  calls  "grouped  respirations,"  in  which  "the 
respirations  occur  in  groups  of  2,  3,  or  4  at  a  time.  Each  respiration 
is  slow  and  deliberate,  and  of  approximately  equal  depth,  while 
the  intervals  are  rarely  longer  than  ten  or  perhaps  fifteen  seconds, 
so  that  the  rate  of  respiration  is  not  more  than  8  to  10  or  12  in 
the  minute."  These  "grouped  respirations"  he  has  seen  only  in 
meningitis,  and  generally  in  the  posterior  basic  form.  These  two 
forms  of  periodic  respiration  he  believes  "  stand  in  marked  contrast 
with  one  another,  not  only  clinically,  but  also  in  prognostic  sig- 
nificance." It  seems  hardly  possible  that  West's  "grouped  respira- 
tions" can  be  anything  else  than  the  infantile  type  of  Cheyne- 
Stokes;  although  he  does  not  mention  the  age  of  the  patients  in 
which  this  type  of  breathing  has  been  observed.  In  the  more 
extreme  examples  of  the  infantile  Cheyne-Stokes  it  is  usual  to  have 
only  2,  3,  or  4  respirations  to  each  cycle,  and  these  show  no  very 
great  difference  in  amplitude.  It  often  happens,  however,  that 
in  the  same  tracing  there  will  be  a  few  cycles  containing  5  or  (3 
respirations,  and  then  the  increase  and  decrease  in  amplitude  is 
much  more  apparent. 

West's  statement,  that  "each  respiration  is  slow  and  deliberate," 
it  is  difficult  to  accept.  While  it  is  true  that  with  only  2  or  3 
respirations  to  a  cycle  the  number  of  respirations  per  minute  may 
be  only  10  or  12,  yet  these  few  respirations  occupy-  only  a  small 
portion  of  the  time  of  the  cycle.  The  duration  of  each  respiration, 
therefore,  is  very  short,  usually  between  one  and  one  and  three- 

1  Transactions  of  the  Clinical  Society,  London,  1906,  sxxix,  46. 
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quarter  seconds;  whereas  in  the  adult  type  of  Cheyne-Stokes  the 
duration  of  each  respiration  is  usually  somewhat  longer. 

We  feel  convinced  that  the  "  grouped  respirations"  are  identical 
with  the  infantile  type  of  Cheyne-Stokes,  and  we  cannot,  therefore, 
accept  the  conclusion  of  West  that  this  form  of  periodic  respiration 
differs  from  Cheyne-Stokes  breathing  either  clinically  or  in  its 
prognostic  significance.  Figs.  3  and  4  show  the  more  extreme 
forms  of  the  infantile  type  of  Cheyne-Stokes,  which  seem  to  be 
identical  with  West's  grouped  respirations.  In  both  of  these  cases 
tracings  taken  at  other  times  have  shown  the  typical  form  of 
Cheyne-Stokes  breathing. 

Biot's  Breathing.  Attention  to  this  type  of  respiratory 
arrhythmia  has  been  called  in  a  recent  article  by  one  of  the  present 
writers.^  Biot  declared  that  the  disturbance  of  respiratory  rhythm 
so  frequently  observed  in  meningitis,  while  it  bore  some  resemblance 
to,  was  by  no  means  identical  with,  true  Cheyne-Stokes  breathing, 
as  had  been  assumed  by  various  writers.  The  characteristic  features 
of  this  "meningitic  rhythm,"  he  pointed  out,  were: 

1.  Periods  of  apnea  of  varying  length  and  occurring  at  irregular 
intervals, 

2.  Constant  irregularity  on  the  rhythm  and  in  the  force  of  the 
individual  respirations. 

3.  The  frequent  occurrence  of  deep,  sighing  respirations. 

This  type  of  breathing  he  believed  to  be  characteristic  of  menin- 
gitis, and  he  imphed,  although  he  did  not  state  exphcitly,  that 
true  Cheyne-Stokes  respiration  does  not  occur  in  that  disease.  In 
this  conclusion  he  was  clearly  in  error,  for  we  have  already  shown 
that  the  Cheyne-Stokes  type  is  really  very  common  in  meningitis, 
occurring,  as  it  did,  in  53  per  cent,  of  our  series  of  cases.  In  this 
same  series  Biot's  meningitic  type  of  breathing  (Fig.  5)  was  observed 
in  9  cases  (27  per  cent.)  In  6  instances  it  was  the  only  type  of 
irregularity  noticed.  In  3  cases  the  Cheyne-Stokes  type  was  also 
present  at  some  time  during  the  illness. 

The  incidence  of  the  Biot  type  in  the  tuberculous  cases  was 
distinctly  less  than  in  the  non-tuberculous  cases,  there  being  5 

•  Conner,  Biot's  Breathing,  Amer.  Jour,  of  Med.  Sciences,  1911,  cxli,  350. 
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instances  of  it  among  the  32  tuberculous  cases,  and  4  among  the  11 
not  tuberculous.  Biot's  breathing  was  observed  4  times  among 
the  13  adults  (30  per  cent.),  and  o  times  among  the  30  infants  and 
children  (17  per  cent.). 

It  is  interesting  to  note  that,  whereas  the  percentage  of  the 
Cheyne-Stokes  type  in  children  was  more  than  double  that  in 
adults,  the  Biot  type  was  encountered  almost  twice  as  frequently 
in  adults  as  in  children. 

The  occurrence  of  deep  sighs  is  one  of  the  striking  and  easily 
recognizable  features  of  this  type  of  arrhythmia.  They  vary  much 
in  frequency  in  different  cases;  sometimes  occurring  in  rapid  succes- 
sion, sometimes  seen  only  at  long  intervals.  Frequently  each  sigh 
is  followed  immediately  by  an  apneic  pause  of  greater  or  less  dura- 
tion. This  rule  is  not  constant,  however,  for  occasionally  the 
respirations  continue  after  a  sigh  without  any  such  interruption. 
On  the  other  hand,  the  periods  of  apnea  are  by  no  means  always 
preceded  by  such  sighs;  not  infrequently  they  are  seen  to  occur 
in  the  midst  of  c^uiet  respirations. 

These  deep,  sighing  respirations  were  sometimes  observed  when 
the  breathing  in  other  respects  appeared  almost  or  quite  normal. 
They  were  also  seen  occasionally  in  the  course  of  typical  Cheyne- 
Stokes  breathing  (see  Fig.  2).  They  seem  to  be  a  very  character- 
istic feature  of  the  breathing  of  meningitis.  At  least,  they  are,, 
in  our  experience,  rarely  met  with  in  diseases  other  than  meningitis. 

It  has  been  said  that  in  3  of  the  9  cases  in  which  Biot's  breathing 
was  observed  the  Cheyne-Stokes  type  was  also  seen  at  some  time 
in  the  disease.  The  first  case,  a  child,  aged  eight  years,  with  tuber- 
culous meningitis,  showed  typical  Cheyne-Stokes  breathing  when 
admitted  to  the  hospital  on  the  fourteenth  day  of  the  disease. 
During  the  next  two  days  the  breathing  became  less  distinctly 
Cheynes-Stokes  in  type,  and  there  were  many  deep  sighs.  Then 
came  a  period  of  three  days  when  the  respiration  was  normal 
except  for  slight  undulations  and  occasional  sighs,  then  two  days 
when  the  breathing  was  of  the  Biot  type,  and  then  a  day  or  two  of 
very  rapid  and  regular  respiration,  followed  by  death. 

In  each  of  the  other  2  cases  (children  with  tuberculous  meningitis 
who  entered  the  hospital  about  the  end  of  the  first  week  of  their 
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illness)  Biot's  breathing  was  seen  on  the  day  after  admission. 
After  a  day  or  two  the  respirations  took  on  the  Cheyne-Stokes 
character  which  they  retained  for  several  days.  Then  as  the 
breathing  became  very  rapid  just  before  death,  it  became  quite 
regular.  This  terminal  phase  of  very  rapid  and  regular  breathing 
was  an  almost  constant  feature  in  our  cases  of  meningitis.  Xo 
matter  how  extreme  and  persistent  the  respiratory  arrhythmia 
might  have  been,  there  was  regularly,  just  before  death,  a  period 
varying  from  a  few  hours  to  two  or  three  days  when  the  respiration 
became  very  rapid  (50  to  80  per  minute),  and  perfectly  regular  in 
both  force  and  rhythm. 

The  scope  of  this  article  does  not  admit  of  a  discussion  of  the 
causation  of  the  Biot  type  of  respiration.  This  subject  has  been 
considered  briefly  by  one  of  us  in  the  paper  on  Biot's  breathing 
already  cited,  and  to  it  the  reader  is  referred. 

The  Undulatory  Type.  The  third  group  of  respiratory 
irregularities,  which,  for  lack  of  a  better  name,  we  have  called  the 
undulatory  type,  differs  from  the  other  two  groups  in  that  the 
occurrence  of  periods  of  apnea  does  not  constitute  a  feature.  There 
were  12  of  the  4.3  cases  in  which  neither  the  Cheyne-Stokes  nor  the 
Biot  type  was  detected,  but  in  which,  nevertheless,  the  tracings 
showed  a  departure  from  the  normal,  uniform  type. 

Under  this  group  irregularities  of  three  distinct  kinds  were 
observed,  corresponding  to  disturbances  in  the  action  of  each  of 
the  three  factors  of  rhythm,  force,  and  muscular  tonus.  These 
were:  (a)  Undulatory  variations  in  the  depth  of  inspiration  (dis- 
turbance of  force  or  amplitude),  (b)  Undulatory  variations  in  the 
general  level  of  the  trace,  i.  e.,  in  both  the  inspiratory  and  expiratory 
levels  (disturbance  of  muscular  tonus),  (c)  Rhythmical  variations 
in  frequency  (disturbance  of  rate  or  rhythm) . 

These  undulatory  changes  in  rhythm,  force,  and  tonus  were  seen 
generally  in  both  the  thoracic  and  abdominal  tracings,  although 
frequently  they  were  more  pronounced  in  one  than  in  the  other. 
Sometimes,  however,  one  trace  would  show  variations  slightly  or 
not  at  all,  while  in  the  other  they  would  be  very  marked.  Such 
undulatory  irregularities  were  by  no  means  confined  to  the  cases 
included  in  this  group.    There  were,  indeed,  very  few  cases  which, 
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at  some  time  in  the  course  of  the  disease,  did  not  show  such  undula- 
tory  variations;  but  in  the  12  cases  of  this  group  the  respiratory 
irregularities  stopped  here  and  the  more  striking  and  obvious  forms 
of  disturbance  were  not  seen.     I'nckilations  in  amphtude  alone 
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seem  to  represent  the  mildest  and  commonest  type  of  disturbance  of 
the  respiratory  mechanism.  Indeed,  slight  variations  in  amplitude 
are  perfectly  normal  in  young  infants,  and  are  frequently  seen  in 
the  tracings  from  older  persons,  especially  during  sleej). 
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The  variations  in  amplitude  were  sometimes  seen  alone,  although 
often  thev  were  combined  with  variations  either  in  tonus  or  rate. 


Thor. 


Abd. 


Seconds 


Fig.  8. — Tracing  showing  marked  undulations  in  muscular  tonus  and  in  force,  following  a 
deep  sigh.     Taken  from  a  child,  aged  two  years. 


Thor. 


Abd. 


Seconds 


Fig.  9. — Tracing  from  a  woman,  aged  thirtj'-two  years,  showing  undulatory  variations  in 
force,  rate,  and  muscular  tonus.  The  increase  in  rate  corresponds  with  the  periods  of  increase 
in  force. 


or  in  both.    On  the  other  hand,  variations  in  muscular  tonus  or  in 
rate  were  almost  always  associated  with  undulations  in  amplitude, 
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the  increase  in  rate  always  synchronizing  with  the  increase  in  ampU- 
tude.  Fig.  6  shows  undulatory  changes  in  ampHtude  which  are  con- 
fined almost  entirely  to  the  abdominal  trace.  In  Fig.  7  is  seen 
quite  a  different  sort  of  disturbance  in  amplitude.  The  abdominal 
trace  especially  shows  an  interesting  alternation  of  one  large  with  one 
or  two  much  smaller  respirations,  and  bears  a  strong  resemblance 
to  the  tracings  of  a  pulsus  alternans.  Figs.  S  and  9  show  distinct 
undulations  in  muscular  tonus,  the  disturbances  being  more  pro- 
nounced in  the  thoracic  trace  in  one  and  in  the  abdominal  trace  in 
the  other.  In  both  figures  the  rhythmical  change  in  amplitude  is 
also  apparent,  and  in  Fig.  9  an  increase  in  rate  is  seen  corresponding 
with  the  periods  of  increased  amplitude. 

The  Relatiox  of  the  Different  Types  of  Abnormal  Respir- 
atory Rhythm  to  each  Other.  The  undulatory  type  is  unques- 
tionably much  the  commonest  and,  so  to  speak,  the  mildest  type 
of  respiratory  irregularity.  It  was  seen,  in  some  form  and  at  some 
time,  in  practically  e^•ery  case  of  meningitis  that  was  observed  for 
any  length  of  time.  In  those  cases  in  which  the  gradual  develop- 
ment of  the  Cheyne-Stokes  of  Biot  type  could  be  watched,  it  was 
always  the  first  indication  of  disturbed  rhythm,  and  in  the  few 
cases  which  recovered  it  was  the  last  to  be  seen  before  the  breath- 
ing became  normal.  It  was  often  possible,  especially  in  children, 
to  follow  the  gradual  change  from  breathing  which  showed  only 
slight  undulations  in  the  inspiratory  level  of  the  trace  to  the  fully 
developed  Cheyne-Stokes  type,  and  from  this  back  to  the  simple 
undulations.  The  undulatory  rhythm  was  seen  often  in  cases 
which  at  other  times  would  show  the  Biot  type  of  breathing,  but 
in  general  it  seemed  to  bear  a  closer  relation  to  the  Cheyne-Stokes 
type.  It  cannot,  however,  be  regarded  always  as  merely  a  rudi- 
mentary form  of  Cheyne-Stokes,  for  in  many  cases  the  undulation 
would  vary  considerably  in  length,  and  would  lack  the  complete 
rhythmical  alternation  that  is  so  distinctive  a  feature  of  the  Cheyne- 
Stokes  type. 

The  relationship  between  Biot's  and  the  Cheyne-Stokes  type  was 
discussed  by  one  of  us  in  the  article  on  Biot's  breathing  already 
referred  to,  and  we  quote  from  it  as  follows: 
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"  Biot  was  quite  warranted,  it  seems  to  me,  in  insisting  upon  the 
sharp  distinction  between  this  (his)  meningitic  type  and  the  form 
of  breathing  described  by  Cheyne  and  Stokes.  The  two  types  have 
really  httle  in  common.  The  dominant  feature  of  Cheyne-Stokes 
breathing  is  the  rhythmic  succession  of  periods  of  apnea  and  periods 
of  dyspnea.  The  apneic  pauses  in  any  given  case  are  quite  uniform 
in  length  and  occur  at  regular  intervals.  The  periods  of  dyspnea 
are  all  composed  of  about  the  same  number  of  respirations,  and 
show  regularly  a  progressive  waxing  and  waning  in  the  force  of 
the  respirations.  The  characteristic  feature  of  Biot's  type,  on  the 
other  hand,  is  its  complete  lack  of  any  sort  of  rhythm.  The  periods 
of  apnea  vary  in  length  and  occur  at  irregular  intervals,  and  there 
is  constant  irregularity  in  both  the  rate  and  the  force  of  the  indi- 
vidual respirations.  Such  essentially  different  types  of  breathing 
must,  it  seems  to  me,  have  a  different  cause  and  pathogenesis.  .  .  . 
The  fact  that  Cheyne-Stokes  respiration  is  occasionally  seen  in 
patients  who  at  other  times  show  Biot's  type,  only  means,  I  think, 
that  in  such  patients  the  intracranial  conditions  of,  let  us  say, 
pressure  or  irritation  are  changing." 

The  Relation  of  Respiratory  Disturbances  to  the  other 
Symptoms  of  ■Meningitis.  Thus  far  we  have  been  unable  to  detect 
any  very  close  relationship  between  the  respiratory  irregularities 
and  any  of  the  other  prominent  symptoms  of  meningitis.  Most 
of  the  irregularities  were  observed  in  patients  who,  at  the  time, 
were  in  a  state  of  stupor  or  coma,  but  there  were  a  number  of 
exceptions  to  this  rule.  One  patient,  a  man  with  streptococcus 
meningitis,  was  under  observation  for  five  weeks  before  he  died. 
Up  to  the  last  week  of  life  he  was  perfectly  conscious  and  rational, 
although  inclined  to  sleep  most  of  the  time;  yet  this  man  showed 
almost  constantly  throughout  his  stay  in  the  hospital  typical  Biot's 
breathing.  There  were  some  instances  also  in  which  Cheyne-Stokes 
breathing  was  seen  in  children  who  were  quite  conscious  at  the 
time.  Irregularities  in  the  heart  action  were  not  detected  in  many 
of  our  patients,  but  when  met  with  did  not  seem  to  bear  any  relation 
to  the  respiratory  irregularities.  The  influence  upon  the  respiratory 
symptoms  of  the  removal  of  cerebrospinal  fluid  by  lumbar  puncture 
was  less  distinct  than  we  expected.     In  only  one  instance  did  we 
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see  Cheyne-Stokes  breathing  disappear  upon  the  removal  of  fluid 
by  puncture.  In  another  case  the  breathing,  which  showed  only 
shght  undulations  in  amplitude  before  the  puncture,  became 
frankly  Cheyne-Stokes  in  character  afterward.  ^Yith  these  two 
exceptions  no  change  was  noticed  as  the  result  of  lumbar  puncture. 

The  Diagnostic  Value  of  Respiratory  Irregularities  in 
Meningitis.  From  the  mere  fact  that  respiratory  irregularities 
were  observed  in  95  per  cent,  of  all  the  cases  of  meningitis  studied, 
it  is  evident  that  they  are  to  be  classed  among  the  common  symp- 
toms of  that  disease.  ]\Ioreover,  in  most  instances,  they  belong 
among  the  easily  recognizable  symptoms.  Xo  pneumograph  is 
required  for  the  recognition  of  the  Cheyne-Stokes  or  the  Biot 
type  of  breathing.  All  that  is  needed  is  the  careful  and  patient 
observation  of  the  movements  of  respiration  when  the  patient  is 
quiet  and  undisturbed.  One  or  the  other  of  these  two  types  was 
seen  in  two-thirds  of  all  our  cases,  and  was  usually  present  through- 
out most  of  the  course  of  the  disease.  When  the  respiratory  move- 
ments show  only  undulatory  variations,  without  pauses,  the  dis- 
turbance is  less  easily  detected  by  the  unaided  eye,  but  even  this 
form  can  often  be  recognized  if  the  irregulaiities  be  at  all  marked. 

Of  the  three  types  of  arrhythmia,  Biot's  is  unquestionably  the  most 
nearly  pathognomonic  of  meningitis.  We  are  not  prepared  to  say 
that  it  occurs  only  in  meningitis,  but  among  the  tracings  of  several 
hundred  patients,  both  adults  and  children,  we  have  met  with  it, 
in  its  typical  form,  only  in  10  cases,  and  9  of  these  were  proved 
cases  of  meningitis.  The  tenth  case  was,  that  of  some  intracranial 
complication  of  mastoiditis,  which  may  have  been  meningitis,  but 
was  not  proved  to  be.  By  some  of  the  earlier  writers  this  form  was 
sometimes  called  "cerebral  breathing,"  and  was  believed  to  occur 
in  a  variety  of  intracranial  affections.  From  our  experience  we 
are  convinced  that  its  occurrence  in  conditions  other  than  menin- 
gitis must  be  rare,  to  say  the  least.  The  Cheyne-Stokes  type  of 
breathing  has,  of  course,  much  less  diagnostic  significance.  In  the 
case  of  adults  it  probably  has  no  value  in  distinguishing  meningitis 
from  other  intracranial  diseases.  In  children,  howe\er,  the  case  is 
different.  Its  appearance  furnishes  \ery  strong  evidence  in  fa\ or 
of  some  form  of  meningitis,  although  it  undoubtedly  is  met  with 
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occasionally  in  other  brain  diseases.  It  was  present  in  63  per  cent, 
of  our  cases  of  meningitis  in  children.  As  regards  the  undulatory 
type  of  irregularities,  it  must  be  said  that  this  form  of  breathing  is 
seen  too  frequenth'  in  various  other  severe  diseases  to  render  it 
of  much  value  in  the  diagnosis  of  meningitis.  It  is  entitled  to  con- 
sideration only  when  present  in  some  of  its  more  pronounced  forms 
and  when  associated  with  other  symptoms  of  meningitis. 

In  a  patient  suspected  of  meningitis  the  continued  absence  of 
irregularities  of  respiration,  if  they  have  been  sought  for  carefully 
and  persistently,  should  make  one  cautious  in  accepting  that 
diagnosis.  There  are  few  instances  of  that  disease  which  do  not, 
at  some  time,  show  distinct  evidences  of  such  disturbance. 

Summary.  Irregularities  in  the  respiratory  rhythm  were  observed 
at  some  time  in  the  course  of  the  disease  in  all  of  the  32  cases  of 
tuberculous  meningitis,  and  in  all  but  2  of  the  11  non-tuberculous 
cases.  These  irregularities  often  appear  early  in  the  disease,  and 
in  most  cases  are  to  be  seen  much  of  the  time  throughout  the  course 
of  the  illness.  Toward  the  end  of  life,  however,  the  breathing  is 
apt  to  become  very  rapid  and  quite  regular.  The  respiratory 
irregularities  could  be  grouped  into  three  fairly  distinct  classes, 
although  intermediate  forms  were  often  met  with.  The  three 
classes  are  (a)  the  type  of  Cheyne-Stokes,  (b)  Biot's  meningitic 
type,  and  (c)  an  undulatory  type. 

Cheyne-Stokes  breathing  was  seen  in  53  per  cent,  of  all  the  cases, 
and  in  63  per  cent,  of  the  cases  in  children.  It  was  of  more  frequent 
occurrence  among  the  cases  of  tuberculous  meningitis  than  among 
the  non-tuberculous  ones. 

As  observed  in  children,  this  type  of  respiration  presents  certain 
features  which  distinguish  it  from  the  form  seen  in  adults.  These 
peculiarities,  we  believe,  are  related  to  the  age  of  the  patient 
rather  than  to  the  nature  of  the  disease;  in  other  words,  it  is  an 
infantile  type  of  Cheyne-Stokes  rather  than  a  meningitic  type. 
The  form  of  periodic  breathing  described  by  West,  and  called 
"grouped  respirations,"  seems  to  be  identical  ^^dth  the  more  extreme 
examples  of  the  infantile  type  of  Cheyne-Stokes. 

Biot's  breathing  was  observed  in  27  per  cent,  of  the  43  cases.  Its 
incidence  among  the  adults  and  among  the  non-tuberculous  cases 
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was  considerably  greater  than  among  the  children  and  the  tuber- 
culous cases.  It  was  seen  at  all  stages  of  the  disease,  and  occasionally 
was  met  with  in  cases  which  at  other  times  showed  the  Cheyne- 
Stokes  type. 

The  third  groujj  of  respiratory  irregularities,  designated  as  the 
undulatory  type,  showed  no  apneic  pauses,  but  was  characterized 
by  undulatory  and  more  or  less  rhythmical  variations  in  the  rhythm 
and  force  of  the  respirations  and  in  the  tonicity  of  the  respiratory 
muscles.  This  form  of  respiratory  disturbance  was  seen  at  some 
time  in  the  course  of  almost  every  case. 

No  distinct  relationship  could  be  detected  between  the  presence 
of  respiratory  irregularities  and  irregularities  in  the  pulse;  nor  were 
the  respiratory  arrhythmias  dependent  upon  any  special  mental 
state,  such  as  stupor  or  coma.  The  diagnostic  significance  of 
respiratory  irregularities  varies  with  the  type.  Biot's  breathing, 
when  it  occurs,  may  be  regarded  as  almost  pathognomonic  of  men- 
ingitis. The  Cheyne-Stokes  type  has  little  or  no  diagnostic  value 
in  adults,  but  in  children  it  is  seen  much  more  frequently  in  menin- 
gitis than  in  any  other  condition,  and,  if  associated  with  other 
suggestive  symptoms,  should  always  arouse  grave  suspicion  of 
that  disease.  The  undulatory  type  of  irregularities  is  met  with 
too  often  in  other  diseases  to  be  of  much,  value  in  the  diagnosis 
of  meningitis. 


DISCUSSION, 


Dr.  Henry  Sewall:  Are  you  sure  enough  of  your  apparatus  to  make 
your  results  quantitatively  reliable?  In  Cheyne-Stokes  respiration  the 
inspiratory  movement  of  the  diaphragm  shows  excessive  movement, 
whereas  in  the  thoracic  movements  the  inspiratory  movements  are  ahke. 
That  is  very  interesting  if  the  apparatus  is  absolutely  reliable,  but  not 
if  it  is  not. 

Dr.  J.  II.  Missek:  I  woukl  like  to  ask  whctlicr  Dr.  Connor  made  use 
of  controls  in  the  operation  of  breathing  in  children,  for  we  know  the 
reniarkal)le  tricks  they  play  with  their  breathing  apparatus  when  asleep, 
and  even  when  awake  also. 
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Dr.  Lewis  A.  Conner:  In  answer  to  Dr.  Sewall's  query,  I  would  say 
that  the  instruriients  used  record  accurately  the  time  relations  and  the 
rhythm  of  the  respiratory  movements;  they  also,  in  a  general  way,  record 
fairly  accurately  the  amplitude  or  size  of  the  movements,  but  they  could 
not  be  used  to  measure  the  ampUtude  in  any  quantitative  way.  The 
size  of  the  tracing  depends  to  some  extent  upon  the  tightness  with 
which  the  pneumograph  is  fastened  about  the  chest,  but  with  a  little 
experience  one  learns  to  keep  the  tension  of  the  spring  fairly  uniform, 
and  the  height  of  the  waves  in  the  tracings  in  a  general  way  represent 
the  force  of  the  respiratory  movements.  In  answer  to  Dr.  ]\Iusser's 
ciuestion,  I  may  say  that  we  have  made  man}'  normal  tracings  both  in 
children  and  in  adults,  and  that  these  show  no  such  gross  variations  as 
one  finds  in  meningitis.  We  are  not  prepared  to  say  that  any  one  of  the 
abnormal  types  described  here  is  pathognomonic  of  meningitis.  Biot's 
is  certainly  the  most  characteristic,  but  I  am  by  no  means  sure  that  it 
may  not  occasionally  be  seen  in  conditions  other  than  meningitis. 


AN  EXPERIMENTAL  STUDY  OF  THE  PAIN  SENSE  IN 
THE  PLEURAL  MEMBRANES. 

By  JOSEPH  A.  CAPPS,  M.D., 


Anatomy.  The  parietal  pleura  receives  its  innervation  from  the 
intercostal,  sympathetic,  and  vagus  nerves  (Luschka,^  Poirier  and 
Charpy2).  Following  the  teachings  of  Luschka,  most  anatomists 
state  that  fibers  from  the  phrenic  nerve  also  enter  this  portion  of 
tlie  pleura,  but  the  evidence  for  such  belief  is  not  final.  Stohr 
states  that  the  nerves  end  partly  in  the  lamellated  corpuscles  of 
Pacini,  partly  in  the  smaller  corpuscles  of  Golgi,  both  of  which 
are  endowed  with  sensory  functions. 

The  visceral  pleura  is  supplied  by  nerve  fibers  from  the  pulmonary 
plexuses  which  originate  in  the  vagus  and  sympathetic  nerves. 

The  pericardial  pleura  receives  two  delicate  branches  of  the  vagus 
coming  from  the  plexus  pulmonalis  or  plexus  esophageus,  one  extend- 
ing over  the  anterior  and  one  over  the  posterior  portion  of  the  sac 
(Spalteholtz-^) .  ]Most  authors  state  that  the  phrenic  nerve  also 
supplies  the  pericardium  (Van  Gehuchten,^  Ramstrom,^  Stohr,^ 
Rauber,^  Poirier  and  Charpy). 

The  Diaphragmatic  Pleura.  Luschka  (1853)  believed  that  the 
phrenic  nerve  ga\e  oft'  sensory  fibers  to  the  pleural  surface  of  the 
diaphragm  as  well  as  motor  fibers  to  the  muscle.  Poirier  and 
Charpy  and  others  (Rauber,  ^'an  Gehuchten)  confirmed  this 
opinion.  Cavalie*  has  demonstrated  that  the  last  six  intercostal 
nerves  penetrate  1  to  2  cm.  into  the  margin  of  the  diaphragm  and 
supply  the  muscle;  probably  they  also  contribute  sensory  fibers 
to  the  pleural  covering. 

Eisler^  thinks  all  the  intercostal  fibers  in  the  diaphragm  are 
sensory. 
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Gossnitz^"  claims  he  can  trace  branches  of  the  sensory  intercostal 
nerves  into  the  diaphragmatic  pleura,  but  can  find  only  short 
motor  branches. 

In  a  most  comprehensive  study  Ramstrom  asserts  that  the 
phrenic  nerve  furnishes  sensory  branches  to  the  entire  pleural 
and  peritoneal  covering  of  the  diaphragm  except  at  the  rim,  where 
both  pleura  and  peritoneum  receive  sensory  fibers  from  the  sixth 
to  the  twelfth  intercostal  nerve.  He  succeeded  in  tracing  nerve 
filaments  to  both  the  pleural  and  peritoneal  investments  of  the 
diaphragm  to  a  point  corresponding  to  the  outer  third  of  the  dis- 
tance between  the  thoracic  wall  and  the  central  tendon  of  the 
diaphragm. 

Physiology.  Physiologists  have  contributed  very  little  to  our 
specific  knowledge  of  the  sensibility  of  the  pleural  membranes, 
since  the  investigation  cannot  be  carried  on  successfully  in  animals, 
and  these  parts  are  not  easily  accessible  in  man.  Nevertheless,  it 
is  to  the  physiological  researches  of  Ross,  MacKenzie,"  and  pre- 
eminently of  Head^^  that  we  are  indebted  for  establishing  the  general 
laws  underlying  the  production  and  distribution  of  visceral  pain. 
The  nerves  supplying  the  skin  and  skeletal  muscles  have  become 
so  educated  that  any  injury  to  them  is  accurately  located.  Such 
is  not  the  case  with  the  nerves  of  the  internal  organs.  A  painful 
irritation  of  the  viscera  finds  expression,  not  necessarily  over  the 
site  of  the  organ,  but  in  a  painful  area  of  skin  often  remote  from  it. 
Head  has  shown  that  the  painful  stimulus  in  the  organ  travels 
in  a  centripetal  direction  to  the  posterior  part  of  the  cord  and  there 
sets  up  excitation  of  the  nerves,  which  in  the  same  and  adjoining 
segments  supply  the  peripheral  surfaces  \\'ith  sensation.  The  pain 
is  referred  to  the  skin  because  therein  the  pain  sense  reaches  its 
highest  development. 

"Referred  pain"  from  the  viscera  has  these  characteristics  to 
difterentiate  it  from  pain  of  peripheral  origin: 

1.  It  is  often  remote  from  the  site  of  irritation. 

2.  It  follows  lines  on  the  skin  of  spinal  segmentation  rather  than 
the  course  of  peripheral  nerves. 

3.  It  is  usually  associated  with  cutaneous  hyperesthesia  and 
tenderness  to  pressure. 
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4.  Often  the  pain  fails  to  involve  a  whole  segmental  area  of  the 
skin,  but  finds  expression  in  one  or  more  points  of  maximal  ten- 
derness and  spontaneous  pain. 

These  generalizations  of  Head  stand  today  unquestioned,  but 
his  interpretation  of  thoracic  pains  has  led  him  into  error.  Rightly 
he  states  that  the  pain  of  parietal  pleurisy  is  "local,"  following  the 
course  of  the  intercostal  nerves.  But  his  assertions  that  referred 
pains  in  pleuropneumonia  arise  from  the  lungs  only,  and  that 
serous  membranes  do  not  give  rise  to  referred  pain,  are  dispro^■ed 
by  clinical  experience. 

Lenander^^  considers  the  parietal  pleura  and  pericardium  to  be 
highly  sensitive  to  pain  as  well  as  the  mediastinal  tissues.  He  calls 
attention  to  the  fact  that  because  of  the  overlapping  of  the  inter- 
costal nerve  endings  within  the  thorax,  every  point  in  the  pleura 
may  have  fibers  from  at  least  two  nerves. 

Clinical.  Pain  may  be  elicited  in  the  trachea  and  bronchial 
tubes  (bronchitis),  but  there  seems  to  be  very  little  if  any  pain 
sensibility  in  the  parenchyma  of  the  lung.  Tumors  or  simple 
bronchopneumonia  or  abscess  in  the  lung  may  exist  without  giving 
rise  to  any  pain.  The  pain  in  lobar  pneumonia  is  quite  generally 
attributed  to  the  associated  pleurisy. 

As  a  rule,  the  pain  of  pleurisy  is  situated  over  the  area  where  the 
friction  sounds  are  heard — a  fact  that  is  readily  explained  by  the 
intimate  relationship  of  the  costal  pleura  and  the  intercostal 
nerves. 

When  the  pleura  over  the  apex  and  the  upper  lobe  is  involved, 
pains  are  common  along  the  upper  intercostal  nerves,  in  the  supra- 
clavicular and  supraspinous  spaces,  and  in  the  brachial  plexus. 
Areas  of  cutaneous  hyperesthesia  may  be  present.  Diffuse  inflam- 
mations of  the  pleura  have  a  tendency  to  concentrate  the  pain 
in  the  lower  thorax  rather  than  in  the  upper,  and  in  the  anterior 
and  axillary  portion  rather  than  in  the  posterior.  This  is  explained 
by  Schmidt^*  by  the  greater  excursion  of  the  chest  at  the  base. 
Perhaps  too,  the  greater  sensibility  of  the  skin  anteriorly  and  later- 
ally determines  the  location  of  pain  and  tenderness  in  these  parts. 
Head  has  made  the  interesting  observation  that  if  pain  is  produced 
in  two  neighboring  areas  of  the  skin  at  the  same  time,  it  may  be 
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consciously  referred  only  to  that  area  in  which  the  pain  sensibility 
is  most  highly  developed. 

The  relative  importance  of  the  visceral  and  parietal  layers  of 
the  pleura  in  pain  production  has  not  been  settled.  Pain  is  often 
ascribed  to  inflammation  of  the  visceral  pleura,  but  as  the  parietal 
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Fig.  1. — Left-sided  pleural  effusion.  Thoracentesis  in  fifth  space,  post-axillary  line.  Typical 
distribution  of  pain  over  lower  thorax  and  epigastrium  from  pressure  on  outer  margin  of  dia- 
phragm. Dot  in  upper  trapezius  region  indicates  maximum  point  of  pain  elicited  by  pressure 
over  central  part  of  diaphragm.  Solid  red:  Area  giving  rise  to  referred  pain  in  lower  thorax 
and  abdomen.    Red  dots:  Area  giving  rise  to  referred  pain  in  the  neck. 

pleura  is  practically  always  simultaneously  involved,  the  evidence 
of  visceral  pleura  sensibility  is  not  adequate.  The  nerve  supply 
to  the  visceral  pleura  is  exactly  the  same  as  that  to  the  alveoli 
of  the  lungs  (vagus  and  sympathetic  nerves).  Knowing  as  we  do 
that  inflammation  of  the  pulmonary  alveoli  does  not  give  rise  to 
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pain,  we  must  be  skeptical  of  the  existence  of  pain  sensibility  in 
the  visceral  pleura. 

Occasionally  there  is  a  distinct  pleuritic  rub  without  any  pain. 
In  such  instances,  however,  pressure  over  the  afi'ected  site  may 
elicit  tenderness  (Musser^^).  "  Contralateral  pain,"  or  pain  referred 
to  the  side  opposite  the  lesion,  is  frequently  mentioned  in  the 
literature.     It  is  possible  that  such  pain  is  sometimes  due  to  some 


Fig.  2. — Left  hydrothorax.    Note  the  extension  of  pain  down  to  level  of  navel  from  irritation 
of  margin  of  diaphragm.    Neck  pain  referred  to  lower  third  of  trapezius  ridge. 

unrecognized  involvement  of  the  pleura  or  nerves  on  the  side  com- 
plained of,  and  that  this  pain  is  severe  enough  to  obscure  the  lesser 
pain  over  the  outspoken  lesion. 

Diaphragmatic  Pleurisy.    Much  confusion  has  prevailed  in 
the  clinical  description  of  pain  in  diaphragmatic  pleurisy.  As  early 
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as  1875  Ferber^^  described  a  pain  located  deep  in  the  thorax  from 
swallowing  a  morsel  of  food,  occurring  in  a  patient  with  diaphrag- 
matic pleurisy. 

De  Mussy^^  early  (1879)  called  attention  to  the  prevalence  of 
pain  in  the  lower  thorax,  often  in  the  epigastrium,  and  located  the 
maximum  tenderness  at  the  intersection  of  the  parasternal  line 
and  a  horizontal  line  continuous  with  the  end  of  the  tenth  rib 
(Bouton  Diaphragmatique) . 


Fig.  3. — Right  hydrothorax.      Extension  of  pain   downward    was  proportionate  to  degree  of 
pressure  on  diaphragm.    With  increasing  pressure  pain  spread  from  upper  to  lower  abdomen. 

Pain  in  the  shoulder  region  and  tenderness  over  the  phrenic 
nerve  in  the  neck  were  long  ago  noted  (Andral,  De  Mussy),  and 
by  Luschka  attributed  to  inflammation  of  the  phrenic  nerves  in 
the   diaphragm.     Ziemssen^^  opposed   this   view  of   the   sensory 
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function  of  the  phrenic  nerve.  He  was  unable  to  excite  pain  by 
irritation  of  the  nerve.  Schroeder^®  pinched  the  phrenic  nerve 
below  the  lower  root  in  a  series  of  18  cases  during  operation  for 
tubercular  glands,  and  in  2  cases  noted  "some  pain  in  the  corre- 
sponding half  of  the  diaphragm,  which  subsided  before  the  end  of 
forty-eight  hours." 
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Fig.  4. — Left  pleural  effusion.     Bilateral  referred  pain  from  pressure  on  periphery  of  dia- 
phragm.   Neck  pain  referred  to  same  point  from  both  pericardium  and  central  diaphragm. 

All  the  more  recent  anatomical  and  experimental  studies  con- 
firm Luschka's  theory  that  inflammation  of  the  phrenic  nerve 
endings  in  the  diaphragm  are  responsible  for  cer\'ical  pain  (Toldt,'° 
Schreiber,^^  Rauber,  Stenitzer^^) .  Schmidt  finds  this  pain  most 
often  located  at  the  junction  of  the  outer  and  middle  thirds  of  the 
Trapezius  muscle.     In  recent  years  the  frequency  of  abdominal 
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pain  in  pleuropneumonia  of  the  lower  lobe  has  been  emphazised 
by  Griffith^^  and  Herrick,^*  and  others,  and  its  close  simulation 
of  abdominal  diseases;  e.  g.,  appendicitis  and  cholecystitis  has 
been  pointed  out.  Schmidt  states  that  this  pain  and  tenderness 
are  only  brought  out  by  pressure,  but  the  majority  of  observers 
definitely  speak  of  spontaneous  pain  as  well.  Head  attributes  the 
abdominal  pain  to  the  involvement  of  lung  tissue  rather  than  of 
the  pleura. 


Fig.  5. — Right  pleural  effusion.    Back  pain  very  severe  from  pressure  over  crural  region 

of  diaphragm. 

Author's  Cases.  In  our  series  of  about  240  cases  of  pleuro- 
pneumonia and  pleurisy  careful  attention  was  given,  both  in  the 
anamnesis  and  examination,  to  the  distribution  of  pain.  The  pain 
in  pleurisy  restricted  to  the  upper  lobes  was  usually  located  in  the 
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upper  scapular  and  shoulder  region ;  sometimes  in  the  subclavicular 
region  or  supraclavicular  spaces;  never  was  the  pain  felt  in  the 
lower  thorax  or  abdomen.  In  the  widespread  pleurisy  or  in  pleurisy 
over  the  lower  lobes,  with  or  ^"ithout  pneumonia,  the  pain  was 
commonly  confined  to  the  lower  thorax,  especially  over  the  lateral 
and  anterior  aspect.     Referred  i^ains,  or  pain  in  parts  distant  from 
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Fig.  6. — Left  pleural  effusion.  Note  narrow  rim  supplied  by  intercostal  nerves.  The  maxi- 
mum point  of  referred  pain  from  median  diaphragm  and  pericardial  pleura  was  identical,  i.  e., 
in  the  submastoid  region. 

the  site  of  inflammation,  were  present  in  these  basal  pleurisies 
with  surprising  frequency.  Nineteen  cases  altogether  complained 
of  pain  in  the  abdomen.  Of  this  number,  S  experienced  pain  only 
in  the  upper  abdomen  as  far  down  as  the  navel  (ninth  and 
tenth  segments),  while  11  had  pain  over  the  whole  half  of  the 
abdomen,   including  the   eleventh   and   twelfth   segments.      This 
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pain  was  both  spontaneous  and  induced  by  pressure.  Cutaneous 
hyperesthesia  or  hyperalgesia  were  constant.  In  11  of  these  cases 
of  basal  pleurisy,  in  which  an  apical  involvement  could  be  excluded, 
pain  was  referred  to  the  neck  region.  All  but  two  of  this  group 
were  subject  also  to  the  abdominal  pain,  thus  suggesting  that  these 
widely  separated  areas  are  rendered  sensitive  by  irritation  of  a 
common  structure,  ^^z.,  the  diaphragmatic  pleura.  Both  cervical 
and  abdominal  pain  might  be  present  for  only  one  or  two  days  and 
then  disappear. 

The  maximum  points  of  pain  and  tenderness  in  the  neck  were 
generally  along  the  trapezius  ridge,  five  times  over  the  central 
third,  twice  over  the  inner,  and  once  over  the  outer  thirds,  once 
over  the  junction  of  the  middle  and  outer  thirds,  once  below  the 
mastoid  process,  once  over  the  upper  third  of  the  sternomastoid 
muscle.  The  pain  was  in  the  skin  and  always  associated  with  hyper- 
algesia. The  areas  above  named  are  supplied  by  the  cutaneous 
branches  from  the  fourth  cervical  segment,  with  the  exception  of 
the  last  two,  which  are  supplied  by  the  third  cervical  segment. 


Fig.  7. — Composite  diagram  showing  the  sensorj'  supply  of  diaphragmatic  pleura  (thirty- 
five  cases).  The  margin  in  solid  red  supplied  by  intercostal  neri-es;  the  dotted  area  by  the 
phrenic. 

Although  the  referred  neck  pain  occurred  nearly  always  in  a 
patient  who  had  also  abdominal  pain,  the  two  types  of  pain  were 
not  necessarily  simultaneous.  Often  the  neck  pain  came  on  sud- 
denly during  the  course  of  abdominal  pain,  and  thereafter  took  its 
place  or  at  least  overshadowed  it. 

Both  the  cervical  and  abdominal  pain  were  aggravated  by  deep 
inspiration,  cough,  and  hiccough.  Strapping  the  chest  increased 
the  pain  by  augmenting  the  excursion  of  the  diaphragm.  Con- 
versely, strapping  the  abdomen  diminished  the  pain. 
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The   abdominal   pain  is  in  the  wall  only,  and  therefore  more 
superficial  than  that  due  to  inflammation  of  the  abdominal  viscera. 


Fig.  8. — Location  of  maximum  points  of  referred  neck  pain  from  diaphragm  irritation  in 
twenty-three  cases.    They  are  all  situated  in  the  regions  supplied  by  the  third  and  fourth  spinal 

segments. 


Fig.  9. — Location  of  points  of  maximum  pain  from  irritation  of  pericardial  pleura  in  five 
cases.    All  lie  in  fourth  spinal  segment. 
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We  have  confirmed  Herrick's  observation  that  deep  pressure  is 
well  borne,  provided  it  is  made  gently  with  the  flat  surface  of  the 
hand. 

Tenderness  over  de  Mussy's  point  was  noted  but  twice. 

Tenderness  over  the  phrenic  nerve  we  were  able  to  demonstrate 
in  but  one  instance. 

In  one  case  of  subphrenic  abscess  on  the  left  side,  following 
rupture  of  an  ulcer  of  the  stomach,  there  was  pain  along  the  costal 
border  and  epigastrium  and  severe  pain  in  the  neck,  localized 
over  the  middle  third  of  the  trapezius  ridge. 

A  case  of  leukemia  with  perisplenitis  also  complained  of  a  sharp 
pain  in  the  outer  portion  of  the  trapezius  region,  as  well  as  pain 
in  the  hypochondrium.  In  both  instances  the  pain  was  increased 
by  deep  inspiration  and  associated  with  hyperesthesia  of  the  skin 
in  the  same  areas. 

These  cases  in  which  the  under  surface  of  the  diaphragm  was 
inflamed  gave  rise  to  referred  pain  identical  with  those  observed 
in  affections  of  the  pleural  surface  of  the  diaphragm.  Hence  clini- 
cal exadence  supports  the  view  of  Ramstrom  that  the  phrenic 
nerve  and  the  lower  intercostal  nerves  furnish  sensory  fibers  to 
the  peritoneal  covering  of  the  diaphragm  as  well  as  to  the  pleural. 

ExPERiiiEXTS.  Over  two  years  ago,  while  cleaning  out  an 
obstructed  cannula  inserted  low  in  the  thorax  for  drainage  of  an 
effusion,  I  accidentally  pressed  with  the  wire  on  the  outer  margin 
of  the  diaphragm,  whereupon  the  patient  complained  of  pain  in 
the  lower  thoracic  region  -  and  upper  abdomen.  When  the  wire 
was  brought  into  contact  with  a  higher  and  more  mesial  portion 
of  the  diaphragm,  the  costal  and  abdominal  pains  were  replaced 
by  a  sharp  pain  in  the  neck.  Since  then  I  have  attempted,  in  every 
case  of  thoracentesis  available,  to  explore  the  pleural  surfaces  ^ith 
a  long  wire  and  to  record  the  location  of  the  pain  so  induced. 

From  a  total  of  over  75  thoracentesis  operations,  only  35  have 
presented  conditions  favorable  to  free  exploration.  In  a  normal 
chest  the  lung  fills  the  cavity  and  prevents  any  testing.  Likewise 
firm  adhesions  block  the  movement  of  the  wire.  In  a  large  effusion 
of  pleuritic  origin,  or  preferably  in  a  pure  hydrothorax,  the  lung 
is  retracted,  as  a  rule,  and  the  convex  diaphragm  is  flattened  out. 

Am  Phys  32 
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allowing  the  wire  free  play.  It  is  apparent  that  a  pleura  covered 
with  a  thick  exudate  may  give  no  response  whatever  to  irritation. 
On  this  account  positive  responses  are  of  more  weight  than  negative. 
Only  when  a  given  portion  of  the  pleura  fails  to  respond  constantly 
in  a  large  number  of  individuals  can  one  assume  that  it  is  not 
endowed  with  pain  sensibility. 

Method.  A  good-sized  trocar  was  inserted  in  the  thorax  and 
the  point  withdrawn.  Before  much  fluid  escaped,  a  long  stiff  "wire 
with  a  dull  point  was  passed  through  the  cannula  and  the  cavity 
thercTxith  explored  (see  Fig.  10).    The  lung  is  easy  to  distinguish  by 


Fig.  10. — Diagram  illustrating  the  method  of  testing  the  pleura  for  sensation.  The  lungs  are 
retracted  by  exudate  and  diaphragm  flattened.  The  arrows  represent  the  wire  passing  through 
a  hollow  trocar  and  touching,  respectively,  the  pulmonarj'.  pericardial,  and  diaphragmatic 
pleura. 


its  spongy  resistance.  The  parietal  pleura  can  be  reached  at  one 
or  more  points  distant  from  the  cannula  where  the  wire  point  is 
visible  pressing  out  an  inters])ace. 

The   diaphragm   is   recognized   by   its  firm   resistance   and   its 
excursion  with  respiration,  the  wire  moving  in  and  out  like  a  piston. 
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The  pericardium  imparts  a  more  rapid  impulse  that  is  synchronous 
with  the  heait  beats. 

Visceral  Pleura.  The  visceral  or  pulmonary  pleura  was 
successfully  explored  in  over  50  cases,  in  35  of  which  conditions 
were  favorable.  This  structure  seems  devoid  of  pain  sense.  Occa- 
sionally inward  pressure  would  elicit  pain,  but  this  occurred  only 
when  adhesions  were  present  and  then  could  be  explained  by  the 
inward  pull  of  adhesions  on  the  parietal  pleura.  Other  forms  of 
irritation  than  pressure  were  tried  without  inducing  any  feeling 
of  discomfort. 

Parietal  Pleura.  Pressure  on  the  parietal  pleura  invariably 
gave  rise  to  sharp  pain  that  was  located  with  remarkable  accuracy 
over  the  site  of  irritation.  The  determination  was  more  exact  in  the 
anterior  and  axillary  regions  than  in  the  posterior  wall.  Occasion- 
ally the  pain  was  complained  of  in  the  intercostal  space  just  below 
the  site  of  irritation,  but  the  pain  exhibited  no  tendency  to  spread 
downward  to  the  costal  border  or  abdomen  even  with  strong 
pressure  of  the  wire. 

Diaphragmatic  Pleura.  An  area  of  the  diaphragm,  including 
the  crural  region  and  corresponding  roughly  to  the  posterior  third, 
was  tested  more  or  less  extensively  in  30  cases.  Pain  was  almost 
constantly  elicited  and  localized  in  the  lower  posterior  thorax  of 
the  side  irritated.  This  pain  was  dull,  yet  frequently  severe,  and 
often  spread  over  the  lumbar  muscles  and  flank.  In  seven  instances 
the  pain  extended  to  the  lateral  and  anterior  aspects  of  thorax 
and  abdomen.  Once  the  pain  was  referred  over  the  abdomen 
on  both  sides,  as  well  as  over  both  sides  of  the  back.  The  pain 
was  not  sharply  defined,  but  diffuse  (see  Fig.  8). 

The  portion  of  the  diaphragm  immediately  attached  to  the  chest 
wall  could  not  be  reached  by  the  wire.  Perhaps  a  margin  of  one 
or  two  inches  was  thus  unexplored  in  all  cases,  while  in  certain 
instances,  especially  when  the  cannula  entered  the  posterior  part 
of  the  chest,  a  somewhat  broader  margin  was  beyond  reach.  Irri- 
tation of  the  peripheral  zone  in  26  cases  excited  pain  in  the  lower 
thorax,  laterally  and  anteriorly,  especially  along  the  costal  border. 
In  a  large  proportion  of  experiments  the  pain  passed  beyond  the 
costal  edge  to  the  epigastrium.     The  degree  of  irritation  had  a 
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decided  influence  on  the  intensity  and  the  spreading  of  the  pain. 
Strong  pressure  on  the  wire  often  resulted  in  an  extension  of  the 
pain  from  the  lower  thorax  and  epigastrium  to  the  lower  abdomen. 
As  the  wire  was  moved  from  the  outer  border  of  the  diaphragm 
toward  the  centre,  the  pain,  as  a  rule,  suddenly  changed  and  was 
referred  to  the  neck.  In  most  of  the  negative  cases  there  was 
either  difficulty  in  reaching  this  part  of  the  diaphragm  or  evidence 
of  exudate.  Working  back  from  centre  to  periphery,  the  neck 
pain  abruptly  ceased  and  the  low  thoracic  pain  reappeared.  I 
endeavored  to  measure  the  width  of  the  rim  from  the  marginal 
attachment  responding  by  thoracic  pain  to  the  point  at  which  the 
neck  pain  begins.  The  estimated  width  varied  from  one  to  four 
inches  in  different  individuals,  the  average  being  between  two  and 
three  inches.  This  margin  was  much  narrower  anteriorly  and 
laterally  than  posteriorly,  where  the  band  so  enlarged  as  to  include 
the  posterior  third  of  the  diaphragm.  In  this  margin  irritation 
caused  pain  in  the  lower  thoracic  and  abdominal  regions. 

The  central  or  median  surface  of  the  diaphragm  (the  posterior 
thirdj segment  excepted)  gave  rise  to  pain  in  the  neck  in  2.3  of  35 
cases.  The  cervical  pain  was  sharp,  lancinating,  and  referred  with 
astonishing  frequency  to  certain  areas  overlying  the  trapezius 
muscle  ridge.  Seven  times  the  pain  was  located  over  the  inner 
third  of  the  trapezius ;  five  times  over  the  middle  third ;  four  times 
over  the  outer  third;  four  times  at  the  junction  of  outer  and  middle 
thirds;  two  times  over  the  supraclavicular  fossa;  once  over  the 
coracoid  process. 

The  pain  was  situated  in  the  skin  and  superficial  structures, 
was  characterized  by  a  point  of  maximum  intensity,  and  was 
associated  with  cutaneous  hj^peralgesia  over  the  surrounding  area. 
The  maximum  pain  point  in  a  given  individual  was  the  same, 
from  whatever  part  it  was  elicited.  If,  for  example,  irritation  of  the 
anterior  part  of  the  dome  of  the  diaphragm  excited  pain  over  the 
inner  trapezius  region,  then  the  location  of  all  pain  referred  to  the 
neck  from  irritation  of  neighboring  points  on  the  diaphragm 
was  at  exactly  the  same  place.  In  other  words,  the  maximum 
point  for  referred  pain  in  the  neck  is  peculiar  to  the  individual 
and  constant. 
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Pericardl\l  Pleura.  The  pericardium  is  more  difficult  to 
test  than  any  other  pleural  membrane,  because  it  is  deeply  situated 
and  is  often  covered  by  a  thin  layer  of  collapsed  lung.  As  a  con- 
sequence, negative  results  are  not  conclusive. 

In  9  experiments  where  the  ^^•ire  seemed  to  be  in  direct  contact 
^^■ith  the  pericardium  and  transmitted  every  heart  impulse,  4 
yielded  no  e\'idence  of  sensibility.  The  remaining  5  gave  rise  to 
pain  in  the  neck  of  the  same  character  as  that  produced  by  irritation 
of  the  central  diaphragm.  The  pain  was  the  same  from  pressure 
over  both  upper  and  lower  portions  of  the  pericardium.  Twice 
the  maximum  pain  was  referred  to  the  outer  third  of  the  trapezius 
ridge,  once  to  the  junction  of  middle  and  outer  thirds,  once  to  the 
middle  third,  and  once  to  the  inner  third  of  the  trapezius  ridge 
(see  Fig.  9). 

It  is  remarkable  that  the  maximum  point  of  neck  pain  in  a  given 
person  was  identical  whether  the  pericardium  or  median  portion 
of  the  diaphragm  was  irritated.  Thus,  we  have  strong  evidence 
that  the  pericardial  and  central  diaphragmatic  pleura  have  the 
same  nerve  supply. 

Course  of  Pain  Impulses.  After  these  clinical  and  experimental 
observations,  we  are  in  a  position  to  trace  the  course  of  sensory 
impulses  arising  in  the  pleura. 

The  pain  evoked  from  the  parietal  pleura  has  all  the  character- 
istics of  peripheral  nerve  pain,  viz.,  the  pain  is  located  directly 
over  the  site  of  irritation;  there  is  tenderness  to  deep  pressure  over 
the  intercostal  nerves;  the  skin,  as  a  rule,  is  not  h^-persensitive. 
The  important  diagnostic  point  is  that  in  no  instance  was  a  simple 
parietal  pleura  irritation  accompanied  by  pain  in  the  abdomen. 
We  may  conceive  that  in  parietal  pleurisy  the  intercostal  nerve 
endings  in  the  pleura  are  directly  irritated  or  inflamed,  and  the 
picture  is  that  of  neuralgia  or  neuritis  in  a  peripheral  nerve.  Pain 
in  the  shoulder  or  arm  may  be  explained  by  a  direct  implication 
of  the  upper  intercostal  nerves  and  brachial  plexus. 

The  pain  proceeding  from  the  pleura  of  the  diaphragm  is  of  an 
entirely  different  type.  The  lateral  and  anterior  margins  and  the 
posterior  third  of  the  diaphragm  give  rise  to  pain,  not  in  the  dia- 
phragm itself,  but  in  a  diffuse  area  over  the  lower  thorax,  back, 


502  CAPPS:    PAIX   SENSE   IX   THE    PLEURAL   MEMBRANES 

and  abdomen.  This  is  true  "referred  pain,"  since  it  is  segmental 
in  its  distribution;  it  is  located  in  the  peripheral  tissues,  more  espe- 
cially in  the  skin;  it  is  accompanied  by  cutaneous  hyperesthesia 
and  tenderness,  and  often  by  muscular  rigidity.  The  production 
of  this  pain  assumes  that  afferent  sensory  impulses  originating  in 
the  nerve  endings  of  the  diaphragmatic  pleura  (sixth  to  twelfth 
intercostal  nerves),  travel  to  the  posterior  part  of  the  spinal  cord 
and  there  excite  pain  in  the  corresponding  spinal  cutaneous  seg- 
ments (Head). 

The  neck  pain  from  the  inner  surface  of  the  diaphragm  is  like- 
wise typical  "referred"  pain.  The  areas  of  pain  localization 
described  both  clinically  and  experimentally  were  for  the  most 
part  in  the  distribution  of  the  fourth  cervical  cutaneous  segment 
(trapezius  ridge  and  acromial  region);  occasionally  in  the  third 
cer\dcal  cutaneous  segment  (submaxillary  and  submastoid  regions). 
There  is  every  reason  to  suppose  that  the  afferent  impulses  from  the 
diaphragm  are  carried  up  the  phrenic  nerve  to  the  cervical  cord, 
where  painful  stinuili  are  set  up  in  the  corresponding  cutaneous 
segment.  As  anatomists  find  that  the  phrenic  is  chiefly  made  up 
of  fibers  from  the  fourth  cervical  nerve,  we  can  understand  the 
greater  frequency  of  pain  in  the  fourth  cutaneous  segment.  It 
is  possible  that  in  those  cases  characterized  by  referred  pain  in 
the  third  cutaneous  segment,  the  phrenic  nerve  is  more  largely 
derived  from  the  third  cervical  nerve. 

The  pain  induced  by  irritation  of  the  pericardial  pleura  was 
always  (five  times)  situated  in  the  fourth  cutaneous  cervical 
segment,  and  was  of  exactly  the  same  cliaracter  as  the  neck  pain 
of  diaphragmatic  origin.  The  well-known  distribution  of  phrenic 
nerve  fibers  to  the  pericardium  strengthens  the  conviction  that 
afferent  impulses  follow  up  the  phrenic  nerve  to  the  cord  and  there 
stimulate  painful  sensation  in  the  corresponding  cutaneous  seg- 
ment. Furthermore,  the  identity  of  the  nerve  path  from  diaphragm 
and  pericardium  is  shown  by  the  fact  that  from  both  structures 
in  the  same  indi^■idual  the  maximum  region  of  neck  pain  is  precisely 
the  same. 

Why  in  a  certain  individual  the  referred  neck  pain  is  always 
limited  to  a  restricted  area  or  spot  and  not  located  over  the  whole 
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cutaneous  segment,  is  a  subject  for  conjecture.  Perhaps  a  close 
anatomical  relationship  exists  between  the  phrenic  and  a  certain 
group  of  fibers  in  the  segment — this  relationship  being  peculiar 
to  the  individual. 

Sensory  Distribution  of  Phrenic  Nerve.  By  means  of  these 
experiments  we  are  enabled  to  trace  quite  definitely  the  sensory 
distribution  of  the  phrenic  nerve  to  the  pleura. 

The  phrenic  nerve  supplies  the  anterior  two-thirds  of  the  dia- 
phragmatic pleura,  with  the  exception  of  a  peripheral  band  of  vary- 
ing width.  The  nerve  fibers  spread  out  from  the  central  nerve 
trunk  toward  the  border,  where  they  come  in  contact  with  the 
sensory  fibers  of  the  last  six  intercostal  nerves.  Although  the 
transition  from  phrenic  to  intercostal  pain  is  usually  abrupt,  still 
there  is  evidence  that  the  fibers  interlace.  Occasionally  along  the 
zone  of  contact  moderate  pressure  produced  pain  of  intercostal  type, 
while  stronger  pressure  set  up  pain  in  the  neck  of  phrenic  origin. 

The  phrenic  nerve  seems  to  be  the  chief  if  not  the  only  sensory 
supply  of  the  pericardial  pleura. 

Experimental  and  clinical  data  afford  no  evidence  of  a  sensory 
innervation  of  the  parietal  pleura  by  the  phrenic  nerve. 

Sensory  Distribution  of  Intercostal  Nerves  to  the  Pleura, 
That  the  intercostal  nerves  give  off  sensory  fibers  to  the  diaphrag- 
matic pleura  as  well  as  motor  fibers  to  the  muscles  has  been  long 
surmised  without  being  proved.  But  these  experiments  give  us  for 
the  first  time  definite  physiological  proof  of  the  existence  of  these 
sensory  fibers,  and  an  idea  of  the  extent  of  pleura  thus  supplied. 

The  last  six  intercostal  nerves  send  their  sensory  fibers  into  the 
diaphragmatic  pleura  at  the  costal  attachment,  innervate  a  periph- 
eral band  varying  in  width  anteriorly  and  laterally  from  one  to 
four  inches,  and  averaging  from  two  to  three  inches.  Posteriorly 
the  intercostal  sensory  fibers  penetrate  deeply  and  supply  the  whole 
crural  region. 

The  intercostal  nerves  richly  endow  the  parietal  pleura  with 
sensory  nerves,  and  it  is  possible  that  they  alone  perform  this 
function. 

Conclusions.  1.  The  visceral  pleura  is  not  endowed  with  pain 
sense. 
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2.  The  parietal  pleura  is  richly  supplied  with  sensory  fibers 
from  the  intercostal  nerves.  Irritation  of  the  pleura  induces  sharp 
pain  that  is  accurately  located  by  the  individual  over  the  spot 
that  is  touched.  Such  irritation  never  gives  rise  to  "referred  pain" 
in  the  neck  or  in  the  abdomen.  The  power  to  locate  sensory 
impressions  seems  more  highly  developed  in  the  anterior  and  lateral 
aspects  than  in  the  posterior. 

.3.  The  diaphragmatic  pleura  derives  its  sensory  supply  from  two 
sources — the  phrenic  nerve  and  the  last  six  intercostal  nerves. 
The  central  portion  of  the  diaphragmatic  pleura  is  innervated  by 
the  phrenic  nerve.  Irritation  of  this  portion  sets  up  pain  in  the 
neck.  The  peripheral  rim  of  the  diaphragmatic  pleura,  which  is 
two  or  three  inches  wide  anteriorly  and  laterally,  and  a  segment 
corresponding  to  the  posterior  third  of  the  membrane,  are  inner- 
vated by  the  sensory  fibers  of  the  intercostal  nerves.  Irritation 
of  these  areas  gives  rise  to  pain  in  the  lower  thorax,  in  the  lumbar 
region,  or  in  the  abdomen. 

The  neck  pain  arising  from  irritation  of  the  central  portion  of 
the  diaphragmatic  pleura  is  a  true  referred  pain,  the  afferent 
impulses  reaching  the  cervical  cord  through  the  phrenic  nerve 
trunk  and  exciting  efferent  impulses  in  the  skin  and  superficial 
tissues  supplied  by  the  third  and  fourth  spinal  segments.  This 
pain  is  characterized  by  a  point  of  maximum  pain  and  tenderness, 
and  by  a  surrounding  zone  of  cutaneous  liA-peresthesia  and  hyper- 
algesia. The  maximum  point  of  pain  has  a  remarkable  tendency 
to  appear  along  the  ridge  of  the  trapezius  muscle  (fourth  spinal 
segment). 

The  pain  elicited  by  irritation  of  the  peripheral  or  posterior 
portion  of  the  diaphragmatic  pleura  is  also  a  true  "referred  pain." 
The  pain  is  usually  distributed  in  segmental  area  over  the  lower 
thorax  and  epigastrium,  sometimes  extending  downward  over  the 
whole  abdomen  on  the  same  side  (seventh  to  twelfth  dorsal  seg- 
ments). The  pain  is  both  spontaneous  and  associated  with  hyper- 
esthesia and  hyperalgesia  of  the  skin  and  superficial  tissues  on 
pressure. 

The  distribution  of  the  abdominal  pain  is  determined  by  the  degree 
of  irritation  and  by  the  part  that  is  touched.     The  more  intense 
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the  irritation  of  the  pleura,  the  greater  the  tendency  of  the  pain  to 
spread  down  over  the  lower  abdomen.  Rarely  from  strong  pressure 
the  pain  is  bilateral,  extending  over  both  sides  of  the  abdomen. 
When  the  posterior  portion  of  the  diaphragmatic  pleura  is  irritated 
the  pain  is  most  marked  in  the  lumbar  region. 

4.  The  pericardial  pleura  receives  its  sensory  innervation  chiefly 
if  not  exclusively  from  the  phrenic  nerve.  Irritation  of  this  part 
of  the  pleura  is  followed  by  pain  in  the  neck  of  the  same  character 
and  in  the  same  location  as  that  induced  by  irritation  of  the  central 
portion  of  the  diaphragmatic  pleura.  This  pain  is  a  "  referred  pain," 
characterized  by  a  maximum  point  of  tenderness  and  pain,  by  hyper- 
esthesia and  hyperalgesia  to  pressure  of  the  surrounding  skin, 
and  by  muscular  rigidity. 

5.  In  an  extensive  series  of  cases  of  diaphragmatic  pleurisy,  in 
some  of  which  the  diagnosis  w-as  confirmed  by  autopsy,  pain  of 
the  segmental  type  over  the  lower  thorax,  abdomen,  or  lumbar 
region  was  present  in  the  great  majority.  In  about  one-half  the 
cases  pain  in  the  neck  was  complained  of.  This  cervical  pain 
w^as  always  in  the  region  supplied  by  the  third  and  fourth  spinal 
segments,  showing  a  preference  for  the  trapezius  ridge.  There 
was  always  a  point  of  maximum  pain  and  a  surrounding  area  of 
hyperalgesia  and  hyperesthesia  of  the  skin. 

6.  As  a  result  of  a  few  observations  we  believe  there  is  consid- 
erable clinical  evidence  to  show  that  the  plirenic  and  intercostal 
nerves  supply  the  peritoneal  surface  of  the  diaphragm  with  pain 
sense,  as  well  as  the  pleural. 
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NOTE  OX  THE  MESOTHELIOIMATA  (SO-CALLED 

HYPERNEPHROMATA)  OF  THE 

KIDNEY. 


By  LOUIS  BLANCHARD  WILSON,  M.D., 

DIRECTOR    OF    LABORATORIES,    ST.    MARY's    HOSPITXL,    ROCHESTER,    MINNESOTA. 


One  year  ago,  assisted  by  Dr.  B.  C.  Willis,  I  presented  before 
the  Association  of  American  Pathologists  and  Bacteriologists^  the 
results  of  my  studies  on  48  cases  of  so-called  "  hypernephromata" 
of  the  kidney.  The  literature  was  reviewed  from  Grawitz's  hypoth- 
esis of  the  adrenal  origin  of  these  tumors  to  January  1,  1910.  'Sly 
observations  on  the  tumors  and  a  resurvey  of  the  relational  de\-elop- 
ment  of  the  kidney  and  suprarenal  supported  Stoerk's^  objections  to 
the  Grawitzian  hypothesis.  It  seemed  to  me,  however,  that  there 
were  serious  objections  to  Stoerk's  suggestion  that  these  neoplasms 
arise  from  convoluted  tubules  in  the  contracting  kidney.  On  the 
contrary,  the  evidence  presented  seemed  to  support  and  extend 
Adami's^  view  that  these  tumors  are  mesotheliomata  of  renal 
origin.  Indeed,  it  appears  that  all  the  phenomena  observed  to 
date  in  relation  to  the  so-called  "hypernephromata"  are  best  inter- 
preted by  the  hypothesis  that  they  are  the  result  of  proliferation 
of  islets  of  nephrogenic  tissue  (mesoblast)  wliich  have  never  become 
connected  with  the  renal  tubules  (derived  from  the  Wolffian  duct). 

Since  my  report  Zehbe^  has  published  his  observations  on  a  few 
specimens,  which  he  holds  confirm  Stoerk's  objections  to  the 
Grawitzian  hypothesis,  and  also  Stoerk's  suggestion  that  they  do 
arise  in  compensatory  hypertrophy  of  renal  tubules. 

1  Wilson  and  Willis,  Jour.  Med.  Research,  1910,  xxiv. 

2  Beit.  z.  Anat.  u.  Allg.  Path.,  1908,  xlii,  393  to  437. 

3  Prin.  of  Pathology,  vol.  i,  pp.  745  to  747. 
*  Virchow's  Arch.  f.  path.  Anat.,  Band  cci. 
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Sisson^  also  has  reported  his  studies  on  5  adenomata  of  the 
suprarenal  and  5  so-called  "hypernephromata"  of  the  kidney.  He 
agrees  with  Stoerk  and  myself  that  the  renal  tumors  have  no 
relationship  to  the  suprarenal,  but  he  finds  no  evidence  of  their 
having  arisen  from  contracted  adult  renal  tissue.  He  restates  in 
part  my  view  that  they  take  their  origin  from  isolated  nephrogenic 
tissue,  but  says  that  they  may  possibly  also  arise  from  the  ureteral 
bud.2 

Since  the  previous  report  1  have  studied  5  more  cases  of  nephro- 
genic mesotheliomata.  All  of  these  confirm  the  original  obser\a- 
tions  that  each  tumor  contains  areas  which  are  histologically 
recognizable  reproductions  of  the  various  stages  of  the  develop- 
ment of  the  renal  cortex  from  the  nephrogenic  tissue,  while  at  the 
same  time  furnishing  pictures  which  are  not  found  in  the  supra- 
renal. 

The  relationship  of  the  renal  tumors  of  embryonic  origin  (tera- 
tomata,  mesotheliomata)  as  we  now  understand  them  may  be 
expressed  as  follows: 

1.  Teratomaia  or  the  Mixed  Tumors  of  J]Hms.  These  are  the 
most  common  form  of  malignant  renal  tumors  of  early  childhood. 
Histologically,  they  contain,  besides  epithelial  cells  and  round-  and 
spindle-sarcoma  cells,  also  hyaline  cartilage,  striped  or  unstriped 
muscle  fibers,  and  occasionally  ganglion  cells.  Their  origin  is, 
probably  from  very  early  inclusions  within  the  nephrogenic  tissue 
of  portions  of  the  myotome  which  normally  should  form  skeletal 
structures. 

2.  Nephromatous  MesoiheJiomata  (the  so-called  malignant  "hyper- 
nephromata" or  "Grawitzian  tumors").  These  form  the  larger 
share  of  malignant  renal  tumors  of  the  adult,  and  are  frequently 
wrongly  diagnosticated  sarcomata.  Their  tissue  elements  and 
cell  mutations  are  confined  to  those  passed  through  normally  by 
the  nephrogenic  tissue  in  the  development  of  the  renal  cortex. 
They  probably  arise  from  masses  of  nephrogenic  tissue  a\ hich  ha\e 
remained  isolated  from  the  surrounding  adult  renal  cortex. 

>  Ziegler's  Beit.,  1910,  Band  xlix. 

2  The  obvious  objection  to  this  latter  supposition  is  that  wc  do  not  find  in  these  tumors 
epithelium  of  the  adult  renjil  pelvic  type. 
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3.  Wolffian  "rests"  or  ''tumors.'"  These  are  fairly  numerous 
small  masses  of  yellowish-red  tissue  included  within  the  renal 
cortex  and  frequently  mistaken  for  "adrenal  rests."  Histologically 
they  are  distinguishable  as  of  Wolffian  origin.  They  are  seldom 
encapsulated  and  are  always  benign.  They  result  from  the  in- 
clusion within  the  early  formed  renal  cortex  of  tubules  of  the 
atrophying  Wolffian  body. 

4.  Adrenal  "rests"  or  "tumors."  These  are  freely  described  by 
many  observers,  but  are  certainly  much  rarer  than  is  commonly 
supposed.  They  are  small,  usually  whitish  masses  embedded  within 
the  renal  cortex  and  usually  encapsulated.  Careful  microscopic 
examination  of  such  masses  will  show  that  most  of  them  belong 
in  group  8,  i.  e.,  are  of  Wolffian  origin. 

Such  a  classification  may  be  of  interest  to  the  clinician  as  explain- 
ing certain  diagnostic  phenomena.  Thus  teratomata  and  nephro- 
genic mesotheliomata  are  rarely  preceded  by  symptoms  of  other 
renal  lesions,  while  primary  carcinomata  of  the  kidney  very  often 
take  their  rise  from  the  site  of  renal  calculi.  Teratomata,  deri\'ed 
from  the  earliest  isolated  embryonic  tissue,  develop  in  infancy  or 
early  childhood.  Though  of  exceedingly  rapid  growth,  they  are 
usually  so  well  isolated  that  early  they  produce  no  symptoms  except 
abdominal  enlargement,  and  rarely  form  metastases. 

Nephrogenic  mesotheliomata  may  be  considered  as  developed 
from  embryonic  tissue  which,  while  isolated,  is  yet  surrounded  by 
structures  developed  from  similar  tissue.  This  may  explain  why 
these  tumors  usuallv  fail  to  develop  until  late  adult  life.  While 
their  growth  is  often  slow,  the  suddenness  with  which  they  some- 
times appear  after  an  injury  may  perhaps  be  due  to  the  "rest" 
consisting  of  a  relatively  large  amount  of  isolated  nephrogenic 
tissue.  That  they  originate  from  embryonic  rather  than  adult 
epithelium  may  account  for  the  fact  that  their  metastases  are  bj'' 
way  of  the  blood  stream  and  not  by  way  of  the  lymphatics. 

Though  these  suggestions  must  for  the  present  remain  somewhat 
speculative,  they  may  not  be  unworthy  of  consideration. 
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DISCUSSION. 

Dr.  Abraham  Jacobi:  The  doctor  spoke  of  sarcomata.  Were  they 
round-celJed  or  spindle-celled?    Most  of  them  are  spindle-celled. 

Dr.  Wilsox:     Mo.st  of  them  are  mixed  tumors. 

Dr.  Abraham  Jacobi:  In  connection  with  that  I  would  say  that  the 
sjonptom  of  hematuria  is  prett}'  valueless.  When  there  is  hematuria  in 
such  cases,  and  they  are  principally  cases  observed  in  early  life,  the  prob- 
ability is  that  they  are  carcinomatous  and  not  sarcomatous.  Carcinoma, 
on  the  other  hand,  is  very  rare,  and,  therefore,  hematuria  in  such  cases  is 
a  very  rare  occurrence.  Whenever  it  occurs  the  probabiht}'  is  that  sar- 
comata are  excluded.  The  other  observation  is  correct.  Such  sarcomata 
do  not  yield  metastases.  As  a  rule,  such  a  tumor  is  hardly  ever  multiple. 
So  far  as  I  know — and  I  have  seen  it  from  earh'  times — they  are  mostly 
found  on  the  right  side.  I  do  not  know  whether  that  agrees  with,  the  doc- 
tor's observation.  The  first  differentiation  in  our  literature  between  sar- 
coma and  carcinoma  was  made  in  1884,  only  twentj^-eight  j'ears  ago,  in 
my  paper  read  before  the  Copenhagen  International  Medical  Congress. 
Until  that  time  they  were  all  massed  under  the  heading  of  malignant  tumor, 
and  were  frequently  called  carcinoma.  On  the  other  hand,  carcinoma  is 
rare  in  these  tumors,  sarcoma  very  frequent. 

Dr.  J.  G.  Adami:  The  question  as  to  the  essential  nature  of  this 
order  of  tumors  is  of  extreme  interest,  and  I  find  myself  very  largelj'  in 
agreement  vriih  Dr.  Wilson  and  quite  approve  of  his  terminologj'.  His- 
tologically, tumors  of  this  nature  at  times  may  present  a  wholly  sarcoma- 
tous appearance,  at  other  times  seem  to  be  tjpically  carcinomatous,  and 
at  times,  here  and  there,  we  encounter  transitions  from  the  one  to  the  other 
type.  I  am  strongly  of  opinion  that  nowadaj'S  we  should  employ  these 
terms,  sarcoma  and  carcinoma,  in  a  histological  sense  only,  irrespective 
of  histogenic  considerations,  and,  if  we  want  a  term  which  will  surely  in- 
clude these  transitional  forms,  that  here  employed  by  Dr.  Wilson — namely, 
"mesothelioma" — is  wholly  satisfactory.  As  to  whether  a  given  tumor 
found  in  the  kidney  is  of  renal  or  adrenal  origin,  it  seems  to  me  that  there 
are  cases  in  which  we  cannot  absolutelj'^  decide.  If  the  tumor  be  at  the 
upper  pole  of  the  organ  that  favors  adrenal  origin;  if,  on  the  other  hand, 
definite  tubular  structures  are  present,  they  are  more  likely  to  be  of  renal 
origin.  Saying  this,  I  would  be  glad  to  accept  this  opportunity  to  admit 
the  justice  of  B.  F.  Davis'  criticism,  in  a  recent  number  of  the  Trans- 
actions of  the  Chicago  Pathological  Society,  of  my  previous  argument  that 
from  embrj'ological  considerations  we  might  expect  to  find  no  difference 
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between  tumors  originating  from  the  adrenal  and  renal  cortex  respectively. 
Here  also,  in  passing,  I  would  urge  that,  as  a  matter  of  consistence.  Dr. 
Wilson,  denying  that  tumors  of  the  lower  pole  of  the  kidney  are  of  adrenal 
origin,  should  properly  speak  of  these  as  "nephromas"  and  not  as  "hyper- 
nephromas." Nor,  again,  would  I  go  as  far  as  Dr.  Wilson  and  regard  all  this 
group  of  tumors  as  of  "cell  rest"  origin.  I  cannot  but  feel  that  a  certain 
group  may  originate  as  the  result  of  postnatal  disturbances,  as,  for  example, 
of  clu-onic  inflammatory  disturbances  involving  the  cortical  tissues  of  the 
kidney.  I  would  further  note  that  while  the  majority  of  these  tumors 
are  unifocal,  we  undoubtedh'  come  across  cases  of  multiple  growths  of 
this  type. 

Dr.  James  Ewing:  Attention  has  been  called  recentl}^  to  the  occur- 
rence of  intermittent  fever  ^ith  tumors  of  the  kidney.  In  fact  that  fever 
has  been  of  rather  characteristic  type.  Were  any  observations  made  on 
this  point  in  the  present  cases? 

Dr.  Theodore  C.  Janeway:  I  should  like  to  ask  what  is  the  prac- 
tical significance  of  fever  and  polynuclear  leukocytosis  in  the  diagnosis 
of  these  kidney  tumors?  In  my  experience,  the  only  other  organ  in  which 
carcinoma  causes  fever  wath  nearly  the  frequency  is  the  liver,  when  the 
carcinoma  is  rapidly  degenerating. 

Dr.  E.  Libman:  The  fever  in  cases  of  hypernephroma  may,  according  to 
Israel,  be  remittent,  intermittent,  or  quite  irregular;  it  may  occur  without 
any  evidence  of  degeneration  in  the  gro-ni;h.  I  have  seen  cases  in  which 
the  fever  was  the  most  conspicuous  symptom,  there  being  but  vague 
abdominal  symptoms  and  the  kidney  at  first  not  being  very  much  enlarged. 
In  such  cases  it  is  very  important  to  pay  particiilar  attention  to  the  hard- 
ness of  the  ^^scus  either  in  part  or  as  a  whole.  We  are  accustomed  to 
laying  stress  on  examining  the  liver  with  particular  reference  to  its  hard- 
ness, in  cases  of  suspected  growth;  the  same  should  be  done  as  regards  the 
.  kidney. 

Pulmonar}'  metastases  may  develop  quite  insidiously.  It  is  advisable  to 
examine  the  chest  wiih  the  fluoroscope  before  operation.  The  frequency 
of  bone  metastases  is,  of  course,  verj'  well  known,  but  I  wish  to  emphasize 
particularly  those  in  the  cranial  bones.  In  all  cases  of  neoplasm,  before 
I  recommend  operation,  it  is  my  custom  to  pass  my  hand  over  the  head,  so 
as  not  to  neglect  secondary  foci. 

Dr.  Wilson  (closing) :  In  regard  to  hematuria,  I  must  insist  that  it 
is  an  extremely  important  symptom.  It  has  been  present  in  over  70  per 
cent,  of  our  cases.  In  fact,  it  is  often  the  first  indication  of  these  tumors. 
As  to  Professor  Adami's  criticism  of  my  use  of  the  term  "hjTDernepliroma," 
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I  may  saj'^  that  it  is  our  constant  use  of  the  term  for  so  many  years  that 
has  caused  me  to  use  it  todaj',  but  that  I  have  done  so  wdth  mental  quo- 
tation marks.  I  think  we  wall  all  soon  come  to  use  the  term  ''mesothe- 
liomata"  or  "nephromatous  mesotheliomata"  when  referring  to  these 
tumors.  I  have  elsewhere  stated  in  detail  my  reasons  for  believing  that 
all  these  mixed  cell  renal  tumors  which  do  not  show  skeletal  elements, 
and  which  do  show  renal  tubule  formation,  are  of  nephrogenic  rather  than 
hypernephrogenic  origin,  it  matters  not  on  what  portion  of  the  renal  cor- 
tex they  occur.  In  regard  to  fever,  in  so  far  as  our  experience  goes,  fever 
has  usually  been  associated  with  a  slow  breaking  down  of  large  tumors. 
We  have  noted  it  in  10  per  cent,  of  our  caees.  The  .r-ray  examination  of 
other  body  areas  suggested  by  Dr.  Libman  is  very  important.  In  several 
cases  our  routine  Rontgen  examination  has  shown  metastatic  lesions  of 
the  lung  or  the  osseous  S3'stem.     In  these  cases  we  have  not  operated. 


THE  DIAGNOSIS  OF  COMPLETE  ABSENXE  OF  PAN- 
CREATIC SECRETION  FROM  THE  INTESTINE, 
WITH  THE  RESULTS  OF  DIGESTION  AND 
ABSORPTION   EXPERIMENTS.* 


By  wilder  TILESTOX,  M.D., 

NEW   HAVEN,    COXX. 


The  absence  of  pancreatic  secretion  is  due  in  the  great  majority 
of  instances  to  obstruction  of  the  pancreatic  ducts,  rarely  to  atrophy 
of  the  secretive  cells.  It  is  the  purpose  of  the  first  part  of  this 
article  to  show  that  while  the  diagnosis  of  many  diseases  of  the 
pancreas  is  difficult,  that  of  complete  absence  of  the  secretion  is 
usually  an  easy  matter  without  the  use  of  time-consuming  labora- 
tory measures,  simply  by  the  inspection  and  microscopic  exami- 
nation of  the  feces.  The  second  part  will  deal  with  my  results 
in  digestion  and  absorption  experiments  undertaken  in  cases  of 
exclusion  of  the  pancreatic  juice  from  the  intestine,  both  with  and 
without  icterus,  with  the  effect  of  the  administration  of  pancreatic 
preparations  and  of  hydrochloric  acid  in  this  condition,  with  the 
literature  of  the  subject  and  the  conclusions  that  may  be  drawn 
from  such  work.  There  will  be  also  a  discussion  of  the  Sahli  and 
the  Schmidt  nucleus  tests. 

I. 

The  important  points  in  the  diagnosis  are  the  following:  The 
presence  of  macroscopic  masses  of  fat  in  the  feces,  the  bulk  of  the 
stools,  the  finding  of  microscopic  globules  of  neutral  fat  in  large 
numbers,  and  the  presence  of  creatorrhea.  It  will  be  well  to  discuss 
each  of  these  in  detail. 

*  That  part  of  the  work  relating  to  Case  I  was  done  under  a  grant  from  the  Dalton  Scholar- 
ship Fund. 

Am  Phys  33 
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1 .  The  Presence  of  Masses  of  Fat  Visible  to  the  Naked  Eye.  The 
fat  may  present  various  appearances,  the  most  striking  of  which 
is  seen  in  the  so-called  "butter"  stools,  in  which  considerable 
amounts  of  liquid  neutral  fat  are  passed  with  the  stool,  but  not 
incorporated  in  it,  and  congealing  at  room  temperature,  look  like 
butter  or  the  yolk  of  egg.  In  two  cases  I  have  found  small  masses 
resembling  pus,  Avhich  proved  on  microscopic  examination  to 
consist  entirely  of  neutral  fat  globules.  A  third  form,  less  common 
and  less  important,  consists  of  small,  white,  crumbly  masses.  These 
consist,  according  to  Van  Xoorden,  of  fats  with  high  melting 
points.    They  were  present  in  only  one  of  my  cases. 

Macroscopic  fat  in  the  feces  has  long  been  known  as  a  sign  of 
pancreatic  disease,  but  has  usually  been  considered  as  of  rare 
occurrence.  This,  however,  is  very  far  from  being  the  case,  as  I 
pointed  out  in  1909.^  No  less  than  5  out  of  6  cases  forming  the 
basis  of  the  present  article  showed  macroscopic  fat  in  the  feces — 
3  in  the  shape  of  butter-stools  and  the  other  2  as  creamy  masses. 
For  its  detection  it  is  only  necessary  that  the  stools  be  examined 
frequently  while  the  patient  is  on  a  diet  fairly  rich  in  fat  (prefer- 
ably in  the  shape  of  butter,  cream,  eggs  or  olive  oil),  and  that  the 
stools  when  formed  should  be  cut  across  with  a  knife,  as  the  fat 
is  sometimes  in  the  interior  of  the  stool  when  there  is  none  on  the 
outside. 

The  presence  of  macroscopic  fat  in  the  feces  must  be  very  nearly 
pathognomonic  of  absence  of  pancreatic  juice  from  the  intestine, 
for  I  have  met  with  no  case,  either  in  the  literature  or  my  own 
experience,  in  which  it  was  noted  without  disease  of  the  pancreas. 
In  icterus  and  in  diarrhea  there  may  be  large  amounts  of  fat  in  the 
feces,  but  it  is  intimately  mingled  with  the  stool,  and  does  not 
occur,  so  far  as  I  can  ascertain,  in  the  form  of  separate  masses  of 
gross  fat. 

2.  Bulky  Stools.  The  increased  size  of  the  m()\ements  is  a  very 
striking  feature.  Owing  to  the  large  amount  of  fat  and  protein 
that  escai)os  digestion,  the  stools  are  very  large,  and  usually  mushy. 
The  total  quantity  in  twenty-four  hours  reaches  500  or  even  1000 
grams,  as  against  85  grams  in  the  normal  person,  weighed  fresh. 
The  weight  of  the  dried  stools  is  also  very  markedly  increased, 
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being  123  grams  in  twenty-four  hours  in  Case  I  of  my  series,  while 
the  normal  amount  is  about  20  grams.  There  may  be  also  increased 
frequency,  three  to  five  movements  in  twenty-four  hours  being 
not  uncommon,  but  the  condition  differs  from  true  diarrhea  in 
that  the  water  content  is  normal  or  even  decreased.  The  mushy 
consistency  is  therefore  due  to  the  large  amount  of  fat  present. 
The  color  ranges  from  white  or  putty  color  to  a  light  yellow,  and  is 
likewise  due  to  the  fat. 

3.  The  Presence  of  Microscopic  Neutral  Fat  in  Large  Amounts. 
The  finding  of  great  numbers  of  globules  of  neutral  fat,  especially 
if  many  of  them  are  very  large,  like  those  seen  in  cream,  is  sugges- 
tive of  pancreatic  disease.  It  is  necessary,  however,  to  exclude 
diarrheal  diseases,  which  may  also  show  an  excess  of  neutral  fat. 
This  can  be  done  usually  by  the  lack  of  a  watery  character  of  the 
discharges,  and  by  measuring  the  time  of  passage  of  the  stool 
through  the  alimentary  canal,  the  time  being  normal  in  pancreatic 
disease  (about  twenty-four  hours),  and  shortened  in  diarrhea. 
The  time  of  passage  is  readily  ascertained  by  noting  the  time 
of  appearance  of  the  first  red  stool,  after  the  administration  of  5 
grams  of  carmine  in  capsule. 

In  tuberculosis  of  the  peritoneum  or  of  the  mesenteric  glands 
there  may  be  interference  with  the  absorption  of  fat,  and  the  stools 
may  be  clay-colored  from  excess  of  fat.  The  microscopic  appear- 
ances of  the  feces  have  not  been  described  in  a  sufficiently  large 
number  of  these  cases  to  justify  definite  rules,  but  in  the  few  cases 
reported  the  neutral  fat  has  not  been  increased. 

4.  Creatorrhea;  or,  the  Presence  of  Undigested  Muscle  Fibers. 
This  condition  is  often  called  azotorrhea,  but  creatorrhea  (hped^, 
meat)  is  a  more  accurate  term.  Normally  only  a  few  muscle  fibers 
are  found  in  the  feces,  and  they  are  partially  digested  so  that  the 
striations  are  lost.  Where  the  pancreatic  juice  is  deficient  it  is 
the  rule  to  find  muscle  fibers  in  great  numbers;  they  are  in  an  un- 
digested state,  as  shown  by  the  preservation  of  the  cross  striations, 
and  may  appear  in  bundles.  Less  frequently  there  are  small  bits 
of  meat  visible  to  the  naked  eye.  Large  numbers  of  muscle  fibers 
may  be  found  also  in  the  diarrheal  diseases,  which  are  to  be  ex- 
cluded  in  the  way  indicated  in  the  preceding  paragraph.   The 
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absence  of  creatorrhea  has  been  reported  in  a  few  cases  of  closure 
of  the  pancreatic  ducts,  but  is  quite  exceptional.  I  have  never  met 
with  such  a  case,  provided  that  the  patient  was  willing  to  eat  meat. 
By  these  simple  examinations,  all  of  which  can  be  carried  out 
by  the  general  practitioner,  it  is  almost  always  possible  to  deter- 
mine the  absence  of  pancreatic  juice  from  the  intestine.  The 
presence  of  jaundice  does  not  seriously  interfere,  for  in  obstruc- 
tion of  the  common  duct  without  involvement  of  the  pancreatic 
ducts  "butter"  stools  and  creatorrhea  aie  absent,  and  microscopic 
neutral  fat  is  not  present  iyi  large  amounts.  The  cause  of  the  lack 
of  pancreatic  secretion  is  to  be  determined  from  a  study  of  the 
clinical  picture  of  the  case.  Most  frequently  it  is  a  carcinonia 
involving  the  head  of  the  pancreas  or  the  duodenum  in  the  neighbor- 
hood of  the  papilla  of  Vater,  and  here  there  will  usually  be  jaundice 
if  the  disease  has  lasted  a  considerable  time,  and  dilatation  of  the 
gall-bladder;  glycosuria  is  rare.  If  there  is  a  history  of  attacks  of 
true  colic  situated  in  the  epigastrium,  and  there  is  sugar  in  the  urine, 
a  stone  in  the  duct  of  Wirsung  is  the  probable  diagnosis,  provided 
that  gallstones  can  be  excluded,  though  the  possibility  of  subacute 
recurring  pancreatitis  must  be  considered.  I  Imve  noted  in  a  case 
of  stone  in  the  cystic  duct  with  icterus  the  presence  of  small  amounts 
of  glucose  in  the  urine,  which  disappeared  after  removal  of  the  gall- 
stone. A  history  of  previous  acute  hemorrhagic  pancreatitis  may 
indicate  destruction  of  the  secreting  tissue  as  the  cause.  If  icterus 
is  absent,  or  there  is  only  partial  obstruction  of  the  bile  duct,  chronic 
pancreatitis  is  the  most  likely  condition,  especially  if  there  is  a 
history  of  previous  attacks  of  biliary  colic.  It  should  be  borne  in 
mind  that  emaciation  is  common  in  benign  diseases  of  the  pancrea.s, 
and  therefore  does  not  necessarilv  indicate  malignancv. 


II. 

]My  digestion  and  absorption  experiments  were  undertaken  with 
the  view  of  studying  the  total  absorption  of  fat  and  nitrogen,  and  the 
amount  of  fat-splitting  and  saponification  in  cases  where  no  pan- 
creatic juice  reached  the  intestine.  I  also  studied  in  one  such  case 
the  effect  on  absorption  of  the  administration  of  i)ancreatic  prepa- 
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rations,  and  of  large  doses  of  hydrochloric  acid  and  pepsin.  The 
chemical  examination  of  the  stools  without  a  knowledge  of  the 
intake,  and  particularly  the  analysis  of  single  specimens,  may  be 
very  misleading,  as  a  high  percentage  of  fat  in  the  stool  may  be 
associated  wnth  Utile  fat  loss,  if  the  bulk  of  the  excreta  is  not  great. 
It  is,  therefore,  important  to  study  not  only  the  amount  of  fat 
and  of  fat-splitting  in  the  stool,  but  also  the  total  absorption  of 
fat,  which  has  not  always  been  done  in  the  past.  It  was  not 
attempted  to  estimate  the  amount  of  carbohydrates  in  the  feces 
because  there  is  no  satisfactory  method  of  doing  this,  but  the 
stools  were  tested  qualitatively  for  starch  by  the  iodine  method. 

Methods  Employed.  The  food  was  all  weighed  or  measured.  In 
Case  I  an  aliquot  part  of  each  dish  was  saved  for  analysis,  and  all 
the  aliquot  parts  were  dried  together  over  a  water  bath,  very  care- 
fully mixed,  and  analyzed  for  fats,  proteins,  and  ash.  The  fat  was 
determined  by  chloroform  extraction  in  the  Soxhlet  apparatus, 
the  protein  by  calculation  from  the  nitrogen  content  by  the  Kjel- 
dahl  method.  The  carbohydrates  were  determined  by  difference. 
In  the  remaining  cases  the  diet  consisted  of  milk  and  eggs;  the  fat 
content  of  the  milk  was  determined  daily  by  means  of  the  Babcock 
machine,  while  the  protein  was  calculated  from  the  average  of  a 
number  of  Kjeldahl  determinations.  The  eggs  were  weighed  without 
the  shells  and  the  fat  and  protein  content  calculated  from  Konig's 
tables. 

The  stools  were  marked  off  with  charcoal  or  carmine  in  the  usual 
way,  and  the  greatest  care  was  taken  to  guard  against  error;  in  fact, 
more  than  one  experiment  was  repeated,  because  a  stool  was  thrown 
away  by  mistake  by  an  attendant  or  because  the  demarkation  was 
not  satisfactory.  The  stools  for  the  whole  period  were  mixed  with 
alcohol  and  dried  over  a  water  bath  for  at  least  forty-eight  hours. 
The  feces  were  then  put  in  an  air-tight  jar  and  preserved  for  analysis. 
At  first  I  attempted  to  dry  the  portion  intended  for  analysis  to 
constant  weight,  but  I  soon  found  that  it  was  impossible  to  do  this 
on  account  of  the  large  amount  of  fat;  no  matter  how  many  days 
the  specimen  was  dried,  there  continued  to  be  a  loss  of  weight. 
For  this  reason  the  air-dried  feces  were  used  for  analysis,  and  Prof. 
Folin  assured  me  that  this  was  quite  as  accurate  as  working  ^vith  a 
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"pseudo"  constant  weight.    The  nitrogen  was  obtained  in  the  usual 
way  by  the  Kjeldahl  method. 

The  fat  analysis  of  the  feces  was  done  by  the  methods  used  by 
Fr.  Miiller^  in  his  classic  work  in  this  subject,  with  the  exception 
that  chloroform  was  substituted  for  ether,  as  recommended  by 
Rosenfeld.^  One  gram  of  dried  feces  was  extracted  twelve  hours 
with  chloroform  in  the  Soxhlet  apparatus,  the  extract  evaporated 
and  taken  up  with  ether.  The  ethereal  solution  was  filtered  and 
dried  to  constant  weight,  the  result  giving  the  amount  of  neutral 
fat  plus  fatty  acids.  The  fatty  acids  were  determined  by  titration 
with  Y^  NaOH,  using  phenolphthalein  as  indicator,  and  were 
calculated  as  stearic  acid.  For  the  soap  determinations  the  old 
capsule  from  which  the  neutral  fat  and  fatty  acids  had  been  ex- 
tracted was  boiled  for  one  hour  with  alcohol  containing  3  per  cent, 
of  HCl,  and  the  decoction  evaporated  to  dryness.  The  capsule 
was  then  extracted  for  twelve  hours  with  chloroform  and  the 
extract  evaporated.  The  extract  and  the  residue  remaining  after 
evaporation  of  the  decoction  were  then  taken  up  with  ether, 
united,  filtered,  and  dried  to  constant  weight;  the  result  was  taken 
as  representing  the  amount  of  soaps.  The  results  obtained  by  these 
methods  were  very  satisfactory  as  regards  the  neutral  fat  and  fatty 
acids,  but  less  so  in  the  case  of  the  soaps.  Here  it  was  often  difficult 
to  get  the  controls  to  agree,  so  that  the  work  had  to  be  repeated. 
It  is  quite  doubtful  if  this  method  of  soap  determination  is  abso- 
lutely accurate,  and  Folin's*  new  method  promises  better  results 
in  this  direction.  Unfortunately  it  was  not  available  at  the  time 
my  work  was  done.  The  figures  in  the  tables  represent  the  a\'erage 
of  at  least  two  closely  agreeing  determinations. 

Case  I. — Chronic  pancreatitis  ivith  diabetes,  cirrhosis  of  the  liver,  ascites, 
achylia  gastrica. 

M.  M.,  male,  aged  forty-five  years,  a  laborer,  entered  the  Massachusetts 
General  Hospital  on  the  service  of  Dr.  A.  K.  Stone,  October  5,  1908,  hos- 
pital luimber  160,542.  The  family  and  past  liistories  were  negative.  He 
never  had  attacks  of  abdominal  pain  or  jamidicc.  ^'cnereal  infection  was 
denied.  He  consumed  a  half -pint  of  whisky  and  two  or  three  quarts  of 
beer  over  Sunday,  but  not  much  during  the  week.  The  present  ilbiess 
began  two  years  ago  with  diarrhea,  which  persisted.  Along  vaih.  this 
there  was  an  occasional  pain  in  the  epigastrium  of  moderate  intensity, 
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sharp,  shooting,  not  related  to  eating.  The  appetite  was  rather  better 
than  formerly ;  thirst  was  increased.  Seven  weeks  ago  the  diarrhea  increased 
and  he  became  very  weak.    He  had  lost  about  35  pounds  in  weight. 

Physical  Examination.  Well-developed  man,  much  emaciated,  but  not 
cachectic.  Color  good,  no  jaundice.  Cheeks  red,  with  distended  venules. 
Reflexes  normal.  Chest  negative.  Peripheral  arteries  moderately  thick- 
ened. The  abdomen  distended,  ascites  present.  The  hver  was  not  palpable, 
the  liver  dulness  normal.  The  spleen  was  slightly  enlarged  to  percussion 
but  not  palpable.  The  gall-bladder  could  not  be  felt.  On  the  dorsum  of 
the  penis  there  was  a  small  round  scar;  no  signs  of  lues  elsewhere.  No 
edema.  Temperature,  98°;  pulse,  80.  Blood:  Hemoglobin,  SO  per  cent.; 
leukocj'^tes,  5000;  stained  specimen  normal.  The  urine  was  usually  decreased 
in  amount,  at  times  moderately  increased,  with  a  maximiun  of  3000  c.c. 
It  was  at  times  free  from  sugar,  even  when  the  diet  was  not  limited  as  to 
carbohydrates.  At  other  times  it  contained  varying  amounts  of  sugar,  from 
traces  up  to  6  per  cent.,  usually  from  0.5  to  2  per  cent.  The  glycosuria 
yielded  readily  to  antidiabetic  diet.  Acetone  was  rarely  and  diacetic  acid 
never  present.  Albumin  was  absent.  The  stools  were  perfectly  character- 
istic of  pancreatic  disease,  being  bulky  and  frequent,  the  amount  increased 
even  up  to  600  grams  (fresh  weight)  in  twentj'-four  hours.  "NMien  there 
was  a  normal  amount  of  fat  in  the  diet,  the  stools  were  coated  ^vith  a 
gUstening  layer  of  fat,  and  frequently  large  masses  of  congealed  fat  like 
butter  lay  on  the  top  of  the  stool.  Numerous  strings  of  connective  tissue 
were  to  be  seen,  looking  like  cotton  twine.  Microscopically  there  were 
great  numbers  of  droplets  of  neutral  fat,  fatty  acid  needles,  and  numerous 
striated  muscle  fibers,  well  preserved.     Starch  granules  not  in  excess. 

Examination  of  the  stomach  showed  absence  of  free  HCl,  as  was  suspected 
from  the  presence  of  connective  tissue  in  the  feces.  Fasting  contents,  7  c.c. 
watery  fluid,  containing  mucus  but  no  HCl.  Two  examinations  were  made 
after  the  Ewald  breakfast,  and  both  showed  the  same  condition,  viz.,  a 
small  amount  of  contents  (7  c.c.)  consisting  of  bread  mixed  with  mucus, 
and  containing  no  free  HCl  and  no  lactic  acid;  total  acidity  15  in  terms  of 
■^  NaOH.  (Chronic  gastritis  with  hypermotility.)  An  .r-ray  examina- 
tion for  pancreatic  calculus  was  negative. 

Functional  Tests.  (1)  A  Sahli's  glutoid  capsule  was  given  at  8  a.m., 
October  28,  and  the  urine  failed  to  give  the  ferric  chloride  test  at  any  time 
during  the  next  forty-eight  hours.  (2)  The  Schmidt  nucleus  test  was  posi- 
tive; the  nuclei  staining  well  throughout  the  section  (time  of  passage,  sixteen 
hours).    The  Loewi  adrenalin  test  was  negative,  no  mydriasis  occurring. 

Diagnosis.  The  character  of  the  stools,  and  particularly  the  presence 
of  macroscopic  fat,  pointed  to  exclusion  of  the  pancreatic  juice  from  the 
intestine,  either  due  to  occlusion  of  the  ducts  or  to  atrophy  of  the  paren- 
chjTna  of  the  gland.  Malignant  disease  was  improbable  because  of  the 
long  duration  of  the  process  and  the  absence  of  jaundice  and  cachexia. 
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Obstruction  of  the  duct  by  a  calculus  could  not  be  excluded,  but  was 
improbable  on  account  of  the  absence  of  attacks  of  colic.  The  most  likely 
diagnosis  seemed  to  be  chronic  pancreatitis,  which,  on  account  of  the  gly- 
cosuria was  probably  of  the  interacinar  variety.  The  ascites  was  probably 
due  to  cirrhosis  of  the  hver.  In  addition  there  was  chronic  gastritis  wath 
achlorhydria. 

The  absence  of  jaundice  rendered  the  case  particularly  suited  for  absorp- 
tion experiments,  which  were  performed  accorchngh'.  A  fii'st  period  with 
a  mixed  diet  and  no  medication  was  followed  by  one  lAith  large  doses  of 
pankreon  and  calcium  carbonate,  the  diet  remaining  the  same.  Then  it 
was  attempted  to  study  how  far  the  digestion  of  protein  can  be  aided  by 
the  administration  of  hydrochloric  acid,  the  absence  of  both  pancreatic 
and  gastric  juice  offering  a  rare  opportunity  for  such  an  investigation. 

The  results  are  tabulated  in  the  accompanjang  table,  which  may  require 
a  word  of  explanation.  The  figures  under  the  heading  "loss  of  fat"  repre- 
sent the  proportion  of  the  fat  in  the  food  which  was  recovered  from  the 
feces.  The  figures  for  neutral  fats,  fatty  acids  and  soaps  are  percentages 
of  the  total  fat  in  the  feces,  while  the  total  fat-splitting  is  obtained  by  adchng 
together  the  fatty  acids  and  the  soaps. 

The  diet  in  the  first  two  experiments  consisted  of  bread,  butter,  milk, 
coffee,  soup,  meat,  eggs,  sugar,  oatmeal,  potato,  rice,  and  pudding.  In 
the  last  three  experiments  it  was  the  same  except  that  butter  was  omitted 
and  "fat-free"  milk  was  given. 

The  results  of  the  first  period  are  such  as  are  to  be  expected  where  the 
pancreatic  juice,  so  important  for  the  digestion,  is  absent.  The  great  loss 
of  fat  (72.7  per  cent.)  and  of  nitrogen  (62.2  per  cent.)  are  characteristic. 
The  great  bulk  of  the  dried  stools,  the  low  saponification,  and  the  somewhat 
diminished  fat-splitting  are  also  interesting. 

With  the  administration  of  pankreon  in  the  second  period  a  very  marked 
improvement  is  seen  in  the  absorption  of  botlr  fat  and  nitrogen,  with  a 
corresponding  decrease  in  the  bulk  of  the  stools,  and  an  increase  in  the 
fat-splitting.  The  remarkable  increase  in  the  soaps  is  doubtless  partly 
due  to  tlje  large  amounts  of  calcium  administered. 

In  the  time  intervening  between  the  second  and  third  periods  the  pan- 
kreon was  continued,  and  the  patient  gained  weight  at  the  rate  of  a  pound 
a  day.  It  was  soon  discovered,  however,  that  his  abdomen  was  swelling 
rapidly,  and  the  greater  part  of  the  retained  nitrogen  evidently  was  used 
to  supply  ascitic  fluid.  On  Xovemljer  18  he  was  tapped  and  eight  pints 
removed. 

The  third  period,  with  a  diet  poor  in  fat,  was  preliminary  to  the  experi- 
ments with  hydrochloric  acid.  It  showed  again  very  poor  utihzation  of 
nitrogen  and  fats,  91  per  cent,  of  the  latter  passing  out  with  the  feces. 
The  soaps  were  higher  than  in  the  first  period,  but  still  low,  while  the  fat- 
splitting  was  normal. 
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The  two  periods  in  which  HCl  was  given  show  a  considerable  gain  in 
the  absorption  of  nitrogen,  the  nitrogen  loss  falling  from  53.8  per  cent, 
to  36.8  per  cent.;  the  improvement,  however,  is  not  so  marked  as  that  seen 
in  the  second  period,  when  pankreon  was  given.  The  experiments  show,  if 
one  is  justified  in  concluding  that  the  pancreatic  secretion  was  absent,  that 
considerable  digestion  of  protein  may  take  place  from  the  action  of  HCl 
administered  by  mouth,  but  that  much  larger  doses  are  necessary  for  this 
purpose  (2  drams)  than  those  usually  given.  Of  course,  it  is  possible  that 
smaller  doses  may  help  in  achlorhydria  by  stimulating  the  pancreas  to 
secretion,  where  that  organ  is  normal,  though  Ehrmann^  has  showoi,  by 
means  of  the  Volhard  method,  that  the  pancreatic  secretion  is  not  decreased 
in  simple  achlorhydria. 

There  was  also  a  considerable  drop  in  the  fat  loss  diiring  the  "HCl" 
periods  (from  91  to  60  per  cent.),  but  not  at  all  comparable  in  extent  to  the 
effect  of  pankreon.  "We  know  that  a  certain  amount  of  fat  can  be  absorbed 
independently  of  the  action  of  the  pancreatic  juice,  and  it  is  not  unlikely 
that  an  improvement  in  the  digestion  and  absorption  of  nitrogen  would  help 
the  handling  of  fats.  In  -view,  however,  of  the  small  amount  of  fat  in  the 
diet,  it  is  unnecessary  to  dwell  further  on  this  point. 

In  a  sixth  period,  to  test  the  action  of  Parke,  Davis  &  Co.'s  extract 
of  pancreas,  excellent  results  were  being  obtained,  as  shown  by  the 
greatly  increased  bulk  of  the  stools,  but  one  stool  was  lost,  and  therefore 
no  analyses  of  the  feces  were  made. 

The  Urine.  The  excretion  of  indican  and  of  ethereal  sulphates  was 
studied,  because  of  the  fact  that  these  substances  are  sometimes  diminished 
in  pancreatic  disease,  owing  probably  to  the  lessened  breaking  do\\ai  of 
protein  to  amino-acids.  The  indican  was  quantitated  for  each  twenty-four 
hour  period,  by  Folin's^  method.  The  figures  represent  percentages 
referred  to  a  normal  value  of  100.  It  wiU  be  seen  by  referring  to  the 
table  that  there  was  a  moderate  decrease  of  indican  on  ?nost  of  the  days 
when  no  medication  was  given,  and  that  pancreatic  extracts  caused  a 
marked  increase,  up  to  400  per  cent.  On  the  other  hand,  the  daily  quantitj'- 
of  ethereal  sulphates  varied  within  normal  limits. 

The  nitrogen  excretion  is  of  interest.  In  the  first  period  (without  medi- 
cation) there  is  a  negative  balance  of  1  gram  in  spite  of  a  low  excretion. 
With  panlcreon  the  nitrogen  excretion  is  greatly  increased,  but  there  is  a 
positive  balance  of  6.7  grams  for  the  two  days.  In  the  third  period  (without 
medication)  there  was  a  negative  balance  of  7.4  grams,  which  was  reduced 
to  0.4  gram  in  the  first  "HCl"  period,  and  l)ecame  positive  (9  grams  in  three 
days)  in  the  second. 
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Table.  Ill — Nitrogen  balance,  Case  I. 

Period.  N  in  food. 

I 45.7 

II 33.6 

III 47.4 

IV 46.3 

V .50.0 

The  glycosuria  was  moderate  at  first  and  yielded  readily  to  antidiatetic 
diet,  which,  however,  could  rot  be  adhered  to  long,  on  account  of  the  bad 
digestion  of  fats.  The  absence  of  sugar  from  the  urine  during  periods 
three  to  five  is  probably  due  to  undernutrition,  as,  through  an  oversight, 
the  daily  ration  contained  only  a  little  over  1000  calories.  Toward  the 
close  of  December  the  sugar  increased,  reaching  a  maximum  of  6.9  per 
cent,  and  139  grams  in  twenty-four  hours. 

The  low  total  chlorine  was  probably  due  to  the  ascites;  it  was  not  mate- 
rially increased  by  the  large  doses  of  HCl. 

On  December  24  the  patient  left  the  hospital  and  went  home  to  La^^Tence, 
where  he  was  visited  by  the  MTiter  on  January  13  and  Februaiy  4,  1909. 
Each  time  he  was  tapped  and  about  2.500  c.c.  ascitic  fluid  withdrawn.  This 
showed  a  specific  gravity  of  1011  and  an  albumin  content  of  1  per  cent.; 
the  sediment  contained  88  per  cent,  endothehal  cells.  The  course  of  the 
disease  was  progressively  downward,  and  the  patient  died  March  16,  1909. 
Autopsy  refused. 

The  remaining  5  cases  in  this  series  all  suffered  from  carcinoma 
of  the  head  of  the  pancreas  with  jaundice. 

Case  II. — Carcinoma  of  head  of  pancreas,  obstrucfion  of  common  dud,^ 
metastases  in  liver,  ascites,  operation,  no  autopsy. 

J.  C,  male,  Massachusetts  General  Hospital,  Xo.  155,682,  entered  the 
hospital,  November  11,  1907,  on  the  service  of  Dr.  Fitz;  aged  thirty-nine 
years;  Irish;  plumber.  Family  and  past  history  unimportant.  He  never 
had  cohc  or  jaunchce.  Alcohol  to  excess  for  twenty  years.  The  present 
illness  began  seven  weeks  ago  with  pain  in  the  epigastrium  and  right  hj'po- 
chondrium  and  below  the  right  shoulder  blade,  followed  a  week  later  by 
jaundice.  In  three  days  the  body  became  intensely  j^ellow  and  has  remained 
so.  Anorexia,  rapid  loss  of  weight  (35  pounds)  and  strength.  Bowels- 
constipated  up  to  two  weeks  ago,  since  then  two  stools  daily.  Three 
days  ago  vomited  a  Cjuart  of  browiiish-black  material,  after  which  the 
stools  became  black  and  foul. 

Physical  Examination.  Physical  examination  showed  an  emaciated, 
cachetic  man  with  intense  jaundice.  Chest  negative,  radials  and  brachials 
thickened. 
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Abdomen.  Shifting  dulness  in  the  flanks.  The  hver  was  palpable  5  cm. 
below  the  ribs;  projecting  from  the  liver  in  the  right  nipple  line  there  was  a 
smooth,  elastic,  rounded  tumor  with  pendulum  motion  (dilated  gall- 
bladder). Spleen  not  palpable.  Tenderness  in  the  epigastrium  2  cm.  to 
the  right  of  the  navel.    Temperature,  101.4°. 

Urine.  Mo  sugar  in  many  exa'ininations;  a  very  slight  trace  of  albumin, 
bile  in  large  cjuantity;  rare  granular  casts  in  the  sediment. 

Blood.     Red  cells.  1,900,000 ;  hemoglobin,  40  per  cent. ;  leukocytes,  6900. 

Stools.  Large,  frequent,  reddish  from  admixture  with  blood.  In  a  few 
days  the  feces  became  free  from  blood,  and  the  patient  was  put  on  a  milk 
diet.  The  stools  were  then  cla3''-colored,  large,  putty-hke.  On  November 
17,  in  the  centre  of  such  a  stool  a  mass  of  creamy  material  the  size  of  a  small 
cherry  ivas  foxmd;  on  examination  it  proved,  to  he  pure  fat.  On  November  27 
a  second  similar  collection  was  found  in  a  stool.  All  the  specimens  examined 
showed  microscopically  great  numbers  of  fat  droplets,  and  fatty  acid 
crj^stals.    Creatorrhea  not  tested  for  (no  meat  in  the  diet). 

Functional  Tests.  Sahli's  gluloid  capside  recovered  unaltered  from 
stool  twent3'-four  hours  after  it  was  given;  no  ferric  chloride  reaction  in 
the  urine:  control  on  normal  person  positive  in  nine  hours.  Schmidt's 
nucleus  test  positive,  the  nuclei  undigested,  time  of  passage  twenty-three 
hours.  The  figures  for  the  absorption  experiment  \nl\  be  found  in  the 
table  on  page  526. 

Subsequent  Course.  The  patient  lost  ground  steadih^  the  pain  was  severe 
enough  to  require  opiates,  and  the  melena  reappeared  on  December  5,  to 
continue  until  death.  An  exploratory  laparotomy  on  December  21  by  Dr. 
M.  H.  Richardson  revealed  a  tumor  mass  in  the  region  of  the  pancreas  the 
size  of  two  fists.  There  was  a  small  metastasis  in  the  left  lobe  of  the  liver,  the 
gall-bladder  urns  greatly  distended,  but  otherwise  normal,  and  there  was  free 
fluid  in  the  peritoneal  cavity.  The  patient  died  at  home  about  a  week 
later.    Autopsy  refused. 

Case  III. — Carcinoma  of  the  head  of  the  pancreas,  jaundice,  dilatation  of 
the  gall-bladder,  ascites,  steatorrhea,  creatorrhea,  autopsy. 

T.  A.,  female,  Massachusetts  General  Hospital,  No.  157,382,  admitted 
March  9,  1908,  on  the  service  of  Dr.  W.  W.  Gannett.  Aged  sixty  years, 
Italian,  ^Addow.    The  patient  had  malaria  twenty  years  ago. 

Present  Illness.  The  present  illness  began  a  year  ago  with  jauncUce  and 
a  swelling  in  the  right  hypochondrium.  The  icterus  disappeared  in  two 
weeks,  but  the  riiass  remained,  and  has  growTi  larger.  Seven  months  ago 
the  jaundice  came  on  again  and  has  persisted.  The  belh^  has  been  swollen 
for  four  months.  Anorexia,  nausea,  but  no  vomiting;  progressive  but  very 
gradual  loss  of  weight  and  strength. 

Physical  E.vamination.  Phj^sical  examination  showed  a  fairly  developed, 
emaciated  woman  with  intense  jaundice.  Chest  essentially  negative, 
radial  arteries  thickened. 
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Abdomen.  The  abdomen  was  greatly  distended  with  free  fluid,  after 
the  removal  of  which  the  hver  could  be  felt  about  S  cm.  below  the  costal 
margin,  and  below  it  a  smooth,  firm,  rounded  mass  moving  with  respira- 
tion, evidently  the  distended  gall-bladder.  The  spleen  was  readily  palpable. 
There  was  a  soft  edema  of  the  legs. 

Blood.  Hemoblogin,  70  per  cent.;  red  cells,  4,100,000;  leukoc\i:es, 
7800. 

Urine.  The  urine  was  dark,  sugar  always  absent,  specific  gravity  1009 
to  1013;  there  w^as  a  trace  of  albumin,  and  much  bile;  in  the  sediment  a 
few  casts.  Ascitic  fluid,  7000  c.c;  specific  gra^•ity,  1009;  albumin,  2.4  per 
cent.;  Ijonphocytes,  60  per  cent.;  endothehal  cells,  40  per  cent. 

Feces.  The  stools  were  small,  frequent,  gray-colored,  some  formed, 
others  mushy,  macroscopic  jat  absent.  Bile  pigment  was  absent.  The  guaiac 
test  was  positive.  Microscopically  the  fat  droplets  were  usualty  numerous, 
sometimes  few,  with  always  many  fatty  acid  and  some  soap  crystals,  and 
many  undigested  muscle  fibers;  fairly  numerous  starch  granules.  The 
Schmidt  meatball  test  showed  no  digestion  of  the  nuclei;  time  of  passage 
sixteen  hours.    For  the  results  of  the  absorption  e.xperiment  see  page  526. 

An  exploratory  laparotomy  on  April  14  revealed  a  mass  at  the  head  of  the 
pancreas,  ascites,  an  enlarged  liver,  and  a  dilated  gall-bladder,  from  which 
450  c.c.  of  a  foul,  coffee-colored  fluid  were  removed.  The  patient  became 
tremendously  emaciated,  and  died  May  22,  1908.  At  the  autopsy  (Dr.  R. 
Kinnicutt)  there  was  a  hard  mass  in  the  head  of  the  pancreas,  with  marked 
dilatation  of  the  duct  of  Wirsung  back  of  it.  Water  could  be  forced  under 
pressure  through  both  the  pancreatic  ducts.  The  body  and  tail  of  the 
pancreas  were  greatly  atrophied,  so  that  there  was  practically  no  normal 
gland  tissue.  The  gall-bladder  and  bile  ducts  were  greatly  dilated;  the 
liver  weighed  1878  grams  and  contained  a  few  small  metastases;  weight 
of  the  spleen,  198  grams. 

Microscopic  examination  showed  typical  adenocarcinoma;  the  body  and 
tail  of  the  pancreas  were  in  a  state  of  advanced  clironic  interstitial  pan- 
creatitis, but  a  few  islands  of  Langerhans  remained. 

Case  IV. — Carcinoma  of  head  of  pancreas,  jaundice,  dilatation  of  gall- 
bladder, "butter  stools,"  creatorrhea,  no  autopsy. 

P.  B.,  male,  Massachusetts  General  Hospital,  Xo.  157,454,  came  in 
March  13,  1908,  on  the  ser^^ce  of  Dr.  E.  G.  Cutler.  Aged  sixty-four  years, 
Irish,  a  roofer. 

Past  History.  He  served  in  the  Ci\-il  War,  and  had  then  malaria  repeat- 
edly, dj'sentery  once.  "Chagres  fever"  (malaria)  in  Nicaragua  in  1892, 
followed  b}'  jaundice.    He  has  been  a  hard  drinker  for  many  years. 

Present  Illness.  For  two  j^ears  he  has  done  no  regular  work  on  account 
of  weakness,  and  for  the  last  year  has  suffered  from  pain  in  the  pit  of  the 
stomach  not  related  to  food.  Five  weeks  ago  jaundice  suddenly  appeared 
and  has  remained  ever  since.    The  stools  have  been  clay-colored  and  the 
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urine  dark.  He  has  vomited  several  times  lately.  Progressive  loss  of 
weight,  from  160  pounds  three  years  ago  to  121  pounds  at  entrance. 

Physical  Examination.  Well  developed,  emaciated,  cachetic.  Intense 
jaundice  with  greenish  tinge.    Chest  negative,  marked  arteriosclerosis. 

Abdomen.  The  liver  dulness  enlarged,  extending  from  the  fifth  space  to 
5  cm.  below  the  costal  border  in  the  right  nipple  Hne,  the  edge  sharp,  and 
the  surface  smooth.  The  dilated  gall-bladder  was  plainh^  felt,  forming  a 
smooth,  elastic  tumor  8  cm.  in  diameter,  which  moved  with  the  liver.  The 
spleen  was  readily  palpable  at  the  costal  margin,  and  the  dulness  was 
increased  (old  malaria).    No  ascites;  temperature  normal. 

Blood.  Hemoglobin,  70  per  cent.;  leukocytes,  6300 ;  no  malarial  organisms. 
Urine.  No  sugar  (repeated  tests),  a  very  slight  trace  of  albumin,  much 
bile,  rare  hyaline  and  fine  granular  casts. 

Feces.  On  a  mixed  diet  usually  one  very  large  stool  daily,  of  a  light -brown 
color,  mushy,  not  formed ;  microscopically  numerous  plaques  of  undigested 
muscle  fibers,  small /a^  drops,  fatty  acid  crystals,  and  fairly  numerous  starch 
granules.  When  on  a  diet  of  milk  and  eggs,  on  several  occasions  passed  at 
the  end  of  defecation  large  quAxniities  of  liquid  fat  ivhich  on  congealing  looked 
like  butter  or  yolk  of  egg.  Microscopically  these  stools  contained  large 
and  small  globules  of  neutral  fat,  with  a  smaller  number  of  fatty  acid 
crystals. 

Functional  Tests.  After  Sahh's  glutoid  capsule  there  was  no  reaction 
for  salol  in  twentj^-four  hours;  the  control  gave  the  salol  reaction  in  the 
urine  in  four  and  one-half  hours.  The  absorption  of  salol  was  normal  in 
this  patient,  for  when  given  in  an  ordinary  gelatin  capsule  it  appeared  in 
the  urine  in  three  hours.  Schmidt's  nucleus  test  showed  no  digestion  of 
the  nuclei;  time  of  passage,  fourteen  hours.  The  results  of  the  absorption 
experiment  are  given  in  the  table  on  page  526. 

Subsequent  Course.  The  patient  suffered  from  considerable  pain  in  the 
epigastrium,  requiring  morphine  almost  dailj*.  He  lost  steadily,  and  died 
April  25,  1908.  During  the  last  two  days  he  vomited  fluid  containing  bile, 
but  no  blood;  probably  the  growth  in  ulcerating  had  opened  the  common 
bile  duct,  for  there  had  been  complete  acholia  previously.  Autopsy 
refused. 

Case  V. — Carcinoma  of  the  head  of  the  pancreas,  jaundice,  dilatation  of 
gall-bladder,  steatorrhea,  creatorrhea,  cholecystenterostomy.    Autop.^y. 

N.  C,  male,  Massachusetts  General  Hospital,  No.  157,830.  Entered  the 
hospital  April  7,  1908,  on  the  service  of  Ur.  E.  G.  Cutler.  Aged  fifty-two 
j'ears,  Italian,  bricklayer. 

Past  History.  Past  history  negative.  Never  jaundiced  before.  Alcohol 
moderately. 

Present  Illness.  For  three  months  he  has  had  pain  in  the  epigastrium 
and  right  hypochondrium,  not  severe,  occasionally  radiating  to  the  right 
back;  worse  after  eating.    True  colic  has  been  absent.    Jaundice  has  been 
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noticed  for  tlie  last  six  weeks,  with  clay  stools.    Appetite  good,  no  vomiting, 
constipation  present. 

Physical  Examination.  Well-developed,  poorly  nourished  man,  deeply 
jaundiced.  Chest  negative.  The  liver  was  moderately  enlarged,  reaching 
4  cm.  below  the  ribs  in  the  nipple  line;  at  one  examination  the  gall-bladder 
was  distinctly  felt,  about  the  size  of  a  hen's  egg.  The  spleen  was  not 
palpable,  and  there  was  no  ascites. 

Blood.    Hemoglobin,  90  per  cent. ;  leukocytes,  2700. 

Urine.  Amount  from  1000  to  2100  c.c;  sugar  always  absent;  albumin, 
slightest  possible  trace;  much  bile;  no  casts. 

Stomach  Examination.  The  size,  position,  motihty,  and  secretion  were 
all  normal. 

Feces.  On  a  mixed  diet  the  stools  were  formed  and  clay-colored;  micro- 
scopically there  was  an  abundance  of  undigested  muscle  fibers,  and  of  fat ; 
the  guaiac  reaction  was  positive  on  two  occasions,  usually  negative.  On  a 
diet  of  milk  and  eggs  the  stools  were  white,  ghstening,  and  mush3\  On 
one  occasion  only  there  was  found  on  the  top  of  the  stool  some  cream-like 
stuff,  which  was  found  to  consist  chiefly  of  large  oil-drops.  Microscopical^ 
there  was  always  a  considerable  number  of  small  and  sometimes  large 
neutral  fat  droplets,  many  fatty  acid  crystals,  no  starch. 

Functional  Tests.  Sahli's  glutoid  capsule  not  given.  The  Schmidt  meat- 
balls were  recovered  after  fourteen  hours,  and  showed  no  digestion  of  the 
nuclei.    For  the  results  of  the  absorption  experiment  see  table  on  page  526. 

Subsequent  Course.  On  April  23  Dr.  Mumford  opened  the  abdomen 
and  found  a  mass  in  the  region  of  the  pancreas,  and  a  distended  gall-bladder 
the  size  of  a  small  orange.  He  performed  cholecystocolostomy.  The  patient 
died  three  days  later.  The  autopsy  (Dr.  J.  H.  Wright)  showed  adeno- 
carcinoma of  the  head  of  the  pancreas,  with  advanced  chronic  interstitial 
pancreatitis  of  the  interlobular  type  involving  the  rest  of  the  organ;  the 
islands  of  Langerhans  were  preserved,  but  the  acini  were  almost  entirely 
replaced  by  fibrous  tissue.  The  duct  of  Wirsung  was  compressed  by  the 
tumor,  and  greatly  dilated  behind  it;  the  duct  of  Santorini  admitted  a  fine 
probe  for  a  few  millimeters  only.  There  were  metastases  in  the  liver  and  in 
an  abdominal  lymph  node. 

Case  VI. — Carcinoma  of  the  head  of  the  pancreas,  jaundice,  dilatation  of 
the  gall-bladder,  "butter''  stools,  creatorrhea,  operation,  cholecystocolostomy, 
autopsy. 

J.  C,  female,  Massachusetts  General  Hospital,  No.  157898,  admitted 
April  12,  1908,  on  the  service  of  Dr.  W.  W.  Gannett.  She  was  aged  fifty- 
five  j'ears,  a  mdow,  born  in  Nova  Scotia. 

Past  History.  "Sciatic  rheumatism"  two  j^ears  ago;  nine  cliildren;  no 
miscarriages.    Drank  8  cups  of  tea  a  day;  no  alcohol. 

Present  Illness.  The  present  illness  began  six  months  ago,  following  a 
big  dose  of  salts.    She  had  diarrhea  for  a  week,  and  felt  poorly  for  a  month; 
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she  wRkS  then  well  until  Christmas,  since  when  she  has  had  anorexia  and 
constant  indigestion,  with  pain  in  the  epigastrium  after  food,  but  no  vomit- 
ing. Three  weeks  ago  she  first  noticed  a  yellow  color  to  the  skin,  which  has 
gradually  become  more  intense.  The  bowels  are  constipated.  She  has 
lost  a  good  deal  of  weight,  from  185  pounds  last  summer  to  14G  pounds  on 
entrance. 

Physical  Examination.  Physical  examination  showed  an  intensely 
jaundiced  woman,  moderately  emaciated. 

Abdomen.  Liver  dulness  from  sixth  rib  to  2  cm.  below  costal  margin,  the 
edge  of  the  liver  was  palpable,  the  gall-bladder  not  felt.  There  was  no 
enlargement  of  the  spleen. 

Blood.  Hemoglobin,  65  per  cent.;  red  cells,  5,200,000;  leukocytes, 
5C00. 

Urine.  The  amount  varied  from  500  to  1200  c.c;  specific  gravity,  1010; 
sugar  absent;  albumin  a  slight  trace;  bile  present;  in  the  sediment  numerous 
hyaUne  and  granular  casts;  once  epithehal  casts. 

Stomach  Examinations.  No  fasting  contents,  no  contents  removable 
after  Ewald  breakfast;  normal  size  and  position. 

Feces.  The  stools  were  clay-colored;  sometimes  formed,  sometimes 
mushy.  Twice,  although  at  the  time  on  a  diet  with  restricted  fats,  there 
were  pools  of  congealed  fat  on  the  top  of  the  stools,  completely  soluble  in 
ether.  Microscopically  there  were  enormous  mnnbcrs  of  droplets  of  neutral 
fat,  many  of  them  large,  with  relatively  few  fatty  acid  crystals,  and  many 
undigested  muscle  fibers.  The  guaiac  test  for  blood  was  negative.  Schmidt's 
mealbaU  recovered  after  twenty  hours,  showed  no  digestion  of  the  nuclei. 
For  the  results  of  the  absorption  experiment  see  table  on  page  526. 

Subsequent  Course.  On  April  28  Dr.  Scudder  opened  the  abdomen  and 
found  a  nodular  mass  involving  the  head  of  the  pancreas,  and  a  greatly 
distended  gall-bladder,  from  which  about  a  pint  of  colorless  mucous  fluid 
was  removed,  also  a  single  gallstone  the  size  of  an  olive.  The  cystic  and 
common  ducts  were  free.  Cholecystocolostomy  was  performed.  The 
patient  died  April  30.  At  the  autopsy  (by  Dr.  Oscar  Richardson)  there 
was  found  an  adenocarcinoma  of  the  head  of  the  pancreas,  compressing 
both  the  duct  of  Wirsung  and  the  common  bile  duct.  The  rest  of  the 
pancreas  showed  marked  chronic  interstitial  pancreatitis  with  atrophj^  of 
the  parenchyma  and  dilatation  of  the  duct  of  \Mrsung.  The  microscopic 
examination  confirmed  the  diagnosis. 

The  importance  of  the  pancreatic  juice  for  the  absorption  of 
fat  was  first  shown  experimentally  by  Claude  Bernard.'^  who  ob- 
served large  amounts  of  fat  in  the  feces  after  destruction  of  the 
pancreas  by  injecting  oil  into  the  ducts.  The  next  important  work- 
on  the  subject  was  done  by  Abelmaini^  under  Minkowski's  direction. 
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After  total  extirpation  of  the  pancreas  in  dogs  he  found  that  non- 
emulsified  fats  were  not  absorbed  at  all,  and  emulsified  fats  only 
to  the  extent  of  30  per  cent.  The  amount  of  fat-splitting  was 
inconstant,  varying  from  30  to  85  per  cent.  Later  observers  studied 
the  effects  of  ligation  of  the  pancreatic  ducts,  and  arrived  at  con- 
flicting conclusions,  some  even  finding  no  disturbance  of  fat  absorp- 
tion at  all.  For  this  reason  it  was  assumed  that  the  external  secre- 
tion of  the  pancreas  after  ligation  of  the  ducts  might  be  absorbed 
and  enter  the  circulation  through  the  lymphatics,  and  in  this 
roundabout  maimer  get  back  to  the  intestine  again  and  be  available 
for  digestion.  That  this  theory  is  erroneous  was  shown  by  Hess,^ 
who  demonstrated  that  in  the  dog  there  are  always  two  pancreatic 
ducts,  usually  three,  and  sometimes  four.  In  his  experiments  the 
ligation  of  two  ducts  never  caused  marked  disturbance  of  fat 
absorption,  because  some  pancreatic  secretion  still  entered  the 
intestine  through  the  third  duct.  After  three  ducts  had  been 
tied  off,  however,  he  found  only  5  per  cent,  of  the  fat  of  the  food  was 
absorbed.  The  pre\'ious  observers  simply  had  not  ligated  all  the 
ducts.  Somewhat  later,  J.  H.  Pratt^"  demonstrated  the  paramount 
importance  of  the  pancreatic  juice,  using  a  method  devised  bj^ 
F.  T.  Murphy,  which  completely  isolated  the  pancreas  from  the 
intestine.  In  all  of  his  animal  experiments  Pratt  found  a  marked 
impairment  of  fat  absorption,  67  per  cent,  of  the  intake  being 
recovered  from  the  feces.  The  fat-splitting  was  normal  and  the 
amount  of  soap  in  the  feces  inconstant.  As  in  human  beings 
with  a  like  condition,  the  stools  were  massive  and  fat  visible  to 
the  naked  eye  was  present. 

With  regard  to  the  effect  on  the  absorption  of  nitrogen,  Abelmann, 
Hess,  and  Pratt,  obtained  very  similar  results,  a  nitrogen  loss  in  the 
neighborhood  of  55  per  cent,  being  observed. 

Before  taking  up  the  question  of  the  effect  of  the  exclusion  of 
pancreatic  juice  from  the  intestine  in  man,  it  will  be  best  to  state 
the  normal  figures.  From  90  to  95  per  cent,  of  the  fat  of  the  food 
is  absorbed  under  physiological  conditions.  Of  the  fecal  fat, 
approximately  20  per  cent,  is  in  the  form  of  neutral  fat,  and  80 
per  cent,  is  split;  the  soap  and  fatty  acids  are  about  equal  in 
amount,  i.  e.,  about  40  per  cent.  each. 
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Since  some  of  the  cases  investigated  have  been  complicated  with 
icterus,  it  is  necessary  to  discuss  the  effect  of  the  exclusion  of  bile 
per  se  on  the  absorption.  The  importance  of  bile  for  the  absorption 
of  fat  was  first  shown  for  man  by  Fr.  ]\Iuller,2  who  found  in  obstruc- 
tion of  the  common  bile  duct  with  patent  pancreatic  ducts  an  average 
loss  of  fat  amounting  to  67  per  cent,  of  the  intake.  The  fat-splitting, 
however,  was  normal  and  the  X  loss  only  slightly  above  the  normal, 
averaging  11  per  cent.  Brugsch/^  however,  found  much  less  dis- 
turbance with  fat  absorption,  averaging  45  per  cent,  fat  loss,  and 
suggested  as  a  reason  for  the  discrepancy  that  in  ^Nliiller's  cases 
complicating  diseases  of  the  alimentary  system  (cirrhosis  of  the 
liver,  carcinoma)  had  a  deteriorating  influence  on  fat  absorp- 
tion. This  seems  quite  likely,  for  Schmidt^^  found  in  two  cases 
of  complete  obstruction  of  the  bile  duct  only  27  per  cent,  fat  loss, 
and  Albu,^^  in  a  patient  with  biliary  fistula  and  no  bile  in  the  stools, 
but  w^ho  Avas  otherwise  in  perfect  health,  a  fat  loss  averaging  38 
per  cent.  These  AAnde  variations  certainly  call  for  caution  in  the 
interpretations  of  the  fat  loss  in  cases  with  icterus. 

In  contrast  with  the  results  in  icterus,  INIuller,-  in  a  case  of 
atrophy  of  the  pancreas  with  obstruction  of  the  duct  of  Wirsung 
by  calculi,  found  on  analysis  of  a  single  stool  no  increase  in  the 
percentage  of  total  fat,  but  a  marked  diminution  of  the  fat-splitting 
and  a  great  decrease  in  the  soaps.  He  concluded  that  the  absence 
of  the  pancreatic  juice  does  not  interfere  with  the  absorption  of 
fat,  but  does  hinder  the  fat-splitting.  It  should  be  noted,  however, 
that  he  did  not  perform  absorption  experiments,  and  that  the  state 
of  the  duct  of  Santorini  at  the  autopsy  is  not  mentioned,  so  that  it 
is  possible  that  some  secretion  did  reach  the  intestine. 

Later  observers,  with  the  exception  of  Keuthe,^^  ha\e  all  found 
that  absence  of  the  pancreatic  juice  without  icterus  causes  a  marked 
diminution  of  fat  absorption.  Altogether  15  cases  with  absorption 
experiments  are  available,  viz.,  those  of  Brugsch"  (3  cases), 
Deucher^*  (2  cases),  Ehrmann, '^  Gigon,'^  Glaessner  and  SigeP' 
(also  studied  by  Keuthe^^),  Harley,^^  ]\Iasuyama  and  Schild,^ 
Salomon,^^  Ury  and  Alexander ,22  Weintraud^^  (2  cases),  and  (^ase  I  of 
my  series.  The  average  loss  of  fat  was  55  per  cent.,  the  maximum, 
S3  per  cent.    If  one  excludes  Weintraud's  cases,  in  which  the  diag- 
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nosis  of  total  exclusion  of  the  pancreatic  juice  is  probable  but  not 
certain,  the  average  rises  to  60  per  cent. 

The  cases  of  Gigon'^  and  Keuthe'^  require  a  separate  considera- 
tion on  account  of  the  slight  degree  to  which  the  fat  absorption  was 
impaired.  In  Gigon's  patient,  a  diabetic,  the  sudden  appearance 
of  bulky  stools  pointed  to  blocking  of  the  ducts  by  calculi.  The 
average  fat  loss  was  only  29  per  cent.;  the  minimum,  19  per  cent. 
At  the  autopsy,  seven  weeks  later,  both  pancreatic  ducts  were  found 
obstructed  by  calculi,  and  dilated  behind  the  obstruction,  so  that 
it  is  reasonable  to  suppose  that  no  pancreatic  juice  got  into  the 
intestine.  It  is  conceivable  that  at  the  time  of  the  absorption 
experiments  only  one  duct  was  obstructed,  and  that  the  other 
became  plugged  shortly  before  death,  but  in  view  of  the  fact  that 
both  ducts  were  dilated,  this  explanation  seems  somewhat  strained. 

Keuthe's  case  is  still  more  remarkable.  This  patient  was  first 
investigated  by  Glaessner  and  Sigel,  who  found  a  fat  loss  of  57 
per  cent.  Five  years  later  the  patient  came  under  Keuthe's  obser- 
vation, and  showed  on  a  Schmidt  diet  a  fat  loss  of  only  10  per  cent., 
i.  e.,  at  the  upper  limits  of  the  normal.  The  Sahli,  Schmidt,  and 
Schlecht  trypsin  tests  all  pointed  toward  the  absence  of  pancreatic 
juice.  Icterus  was  absent.  The  stool  was  formed,  clay-colored, 
and  microscopically  showed  an  excess  of  neutral  fat  and  undigested 
muscle  fibers.  Urobilin  was  present.  The  nitrogen  was  not  esti- 
mated. At  the  autopsy  the  pancreas  was  so  small  that  it  was  located 
with  difficulty  and  the  ducts  could  not  be  found  at  all,  not  even  with 
the  microscope.  The  microscopic  examination  showed  chronic 
interstitial  pancreatitis,  with  only  traces  of  normal  parenchyma 
remaining. 

There  are  several  possible  explanations  of  the  normal  utilization 
of  fat  in  this  case.  First,  it  is  conceivable  that,  through  some 
compensatory  mechanism  the  fat-splitting  ferments  of  the  stomach 
and  intestine,  together  with  the  bile,  were  able  to  bring  about  a 
normal  absorption  of  fat.  Such  a  phenomenon,  however,  has  not 
been  shown  to  occur  in  other  cases  in  human  beings,  nor  in  the 
animal  experiments.  Secondly,  there  might  have  been  an  error 
in  the  fat  determinations.  This  is  unlikely  because  the  error  would 
have  to  be  tremendous  to  explain  the  results.    Lastly,  it  is  possible 
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that  the  atrophic  pancreas,  or  an  accessory  pancreas  which  was  over- 
looked at  the  autopsy,  produced  sufficient  steapsin  to  digest  most 
of  the  fat.  This  explanation  seems  to  me  the  most  plausible.  But 
in  any  case,  the  fact  remains  that  it  is  possible  to  have  normal  fat 
absorption  with  almost  total  destruction  of  the  pancreas. 

^Yith  regard  to  the  fat-splitting  in  the  absence  of  pancreatic 
juice  there  has  been  considerable  difference  of  opinion.  Normally 
60  to  80  per  cent,  of  the  fecal  fat  is  split,  that  is  to  say,  is  in  the  form 
of  fatty  acids  and  soaps.  (Schmidt^^  found  an  average  of  60  per 
cent,  in  3  normal  persons;  other  observers,  about  70  per  cent.) 
Miiller^  found  a  marked  decrease  in  the  fat-splitting,  and  Katz,-* 
who  did  only  percentage  analyses  of  single  stools,  went  so  far  as  to 
say  that  fat-splitting  was  the  most  important  feature  from  the 
point  of  view  of  diagnosis,  and  that  values  for  split  fats  below  70 
per  cent.  (!)  signified  a  diminution  or  absence  of  the  pancreatic 
juice.  Speaking  in  general,  the  fat-splitting  has  been  found  in  the 
majority  of  instances  (Brugsch,  ]\Ieyer,  Deucher,  Harley,  Tileston, 
etc.)  either  normal  or  only  slightly  diminished,  as  has  been  the  case 
also  in  the  animal  experiments.  A  normal  fat-splitting,  therefore, 
does  not  speak  against  pancreatic  achylia,  while  a  marked  reduction 
probably  speaks  in  favor  of  it.  Since  the  amount  of  fat-splitting 
by  the  intestinal  bacteria  is  small  (15  per  cent.,  Miiller-),  this 
function  is  probably  performed  in  the  absence  of  pancreatic  secre- 
tion by  the  fat-splitting  ferment  of  the  intestine  described  by 
Boldireft",^^  and  by  the  steapsin  of  the  gastric  juice. 

The  saponification  in  the  condition  under  discussion  is  almost 
invariably  considerably  diminished  below  the  normal  percentage 
of  40  per  cent.  Thus  Deucher  found  only  7  per  cent,  and  9.5  per 
cent.;  Meyer,  6  to  9  per  cent.,  Ehrmann,  15  per  cent.;  Brugsch,  8 
to  33  per  cent.;  and  Tileston  (Case  I),  5  per  cent.  The  reason  for 
the  reduction  probably  lies  in  the  small  amount  of  alkali  axailable 
in  the  intestine.  Zoja^®  attached  considerable  diagnostic  impor- 
tance to  a  diminution  of  the  soaps  in  the  intestines,  but  since  this 
condition  also  obtains  in  other  diseases,  the  amount  of  saponification 
has  no  value  except  in  the  negative  sense  that  an  excess  of  soaps 
over  fatty  acids  renders  pancreatic  achylia  improbable. 

If  bile  as  well  as  pancreatic  juice  is  excluded  from  the  intestine, 
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as  takes  place  frequently  in  cancer  of  the  head  of  the  pancreas  and 
where  a  calculus  becomes  impacted  in  the  duodenal  papilla,  the 
disturbance  of  fat  absorption  is  apparently  greater  than  where  the 
pancreatic  duct  alone  is  obstructed.  Thus,  Brugsch^^  found  for 
obstruction  of  the  bile  duct  alone  a  fat  loss  averaging  45  per  cent.; 
for  obstruction  of  the  pancreatic  ducts  alone,  65  per  cent.;  and  for 
the  exclusion  of  both  bile  and  pancreatic  juice,  87  per  cent.  ^Meyer,^'^ 
in  a  case  of  cancer  of  the  pancreas  with  compression  of  bile  and 
pancreatic  ducts,  found  a  fat  loss  varying  from  69  to  77  per  cent, 
with  the  patient  on  a  diet  of  meat,  eggs,  bread,  and  potatoes, 
while  it  was  only  62  per  cent,  on  a  diet  of  milk,  butter,  and  bread. 
jNIy  figures  in  5  such  cases  (all  but  one  verified  by  either  operation 
or  autopsy)  were  still  lower,  ranging  from  46  to  76  per  cent.,  and 
averaging  58  per  cent.  It  seems  possible  that  the  difference  is  due 
to  the  diet,  for  my  patients  were  on  a  diet  consisting  exclusively 
of  milk  and  eggs,  and  Abelmann*  showed  that  in  dogs  after  extirpa- 
tion of  the  pancreas  emulsified  fats  were  better  absorbed  than  were 
non-emulsified  fats.  Brugsch,^^  to  be  sure,  on  the  basis  of  a  single 
case,  makes  the  statement  that  in  the  case  of  pancreatic  disease  in 
man  emulsified  fats  are  not  better  absorbed  than  other  fats.  This 
point  is  worthy  of  further  investigation.  To  sum  up,  then,  pancreatic 
achylia  with  icterus  usually  is  accompanied  by  a  greater  fat  loss 
than  is  simple  icterus,  but  exceptionally,  as  in  Miiller's  cases, 
the  fat  loss  ni  the  latter  may  be  so  high  as  to  cause  diagnostic 
difficulties. 

The  complication  of  pancreatic  disease  with  jaundice  apparently 
does  not  alter  the  amount  of  fat-splitting  and  saponification. 

The  nitrogen  loss.  Normally  from  5  to  10  per  cent,  of  the  nitrogen 
in  the  food  can  be  recovered  from  the  feces.  Part  of  this  is  derived 
not  from  the  food  but  from  the  intestinal  secretions  and  the  bacteria. 
In  experimental  exclusion  of  the  pancreatic  juice  there  is  a  large 
N  loss  averaging  about  55  per  cent.  The  X  loss  in  animals  is  thus 
somewhat  less  than  the  fat  loss,  and  this  is  probably  due  to  com- 
pensatory action  on  the  part  of  the  gastric  and  intestinal  proteo- 
lytic ferments.  In  the  human  cases  varying  degrees  of  disturbance 
wdth  the  utilization  of  nitrogen  have  been  observed,  Deucher's 
first  case  showing  only  19  per  cent.  X  loss,  and  Salomon's  87  per 
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cent.;  in  my  first  case  it  was  62  per  cent.  The  average  X  loss  in  9 
cases  without  icterus  was  39  per  cent.  Brugsch,  therefore,  puts 
the  figure  considerably  too  low  when  he  states  that  the  average 
N  loss  is  20  to  25  per  cent.  The  explanation  of  this  is  that  he  has 
excluded  cases  without  autopsy,  while  I  have  taken  in  those  cases 
in  the  literature  which  showed  butter  stools  and  creatorrhea,  and 
often  glycosuria;  in  other  words,  where  the  diagnosis  of  pancreatic 
disease  was  certain  even  in  the  absence  of  autopsy.  In  simple 
icterus  (Miiller,  Brugsch)  the  average  N  loss  is  11  per  cent.,  or  only 
slightly  above  the  normal. 

In  3  cases  complicated  with  icterus  Brugsch  found  an  average 
N  loss  of  34  per  cent.;  in  one  of  them  on  a  milk  diet  the  X  loss 
was  5.4  per  cent,  less  than  it  was  on  a  diet  containing  meat.  In 
my  three  cases  with  icterus  in  which  the  X'^  loss  was  determined 
it  varied  from  14.5  to  20  per  cent.,  averaging  18.5  per  cent.  As 
previously  stated,  these  patients  got  only  milk  and  eggs,  which 
may  account  for  the  lower  figures.  For  erepsin  can  attack  casein, 
though  it  is  powerless  against  the  other  native  proteins,  and  it 
is  obvious  that  egg  albumin  will  be  more  readily  broken  up  than 
meat.  Gigon^^  found  that  on  the  addition  of  80  grams  of  casein 
to  the  diet  the  X  loss  fell  from  24  to  12  per  cent.,  and  Miiller-  in 
a  patient  with  probable  pancreatic  disease  found  an  X  loss  of  28 
per  cent,  on  a  meat  diet,  while  on  a  milk  diet  the  X  loss  was  less 
than  half  as  great  (13  per  cent.). 

The  digestion  and  absorption  of  carbohydrates  in  pancreatic  disease. 
Since  there  are  no  satisfactory  methods  of  quantitating  the  carbo- 
hydrates in  the  feces,  we  are  limited  to  qualitative  tests  for  unal- 
tered starch.  These  have  shown,  as  a  rule,  no  marked  excess  of 
undigested  starch  granules.  Thus,  out  of  four  of  my  patients  who 
were  on  a  diet  containing  starch,  in  two  only  a  few  starch  granules 
could  be  demonstrated  by  the  iodine  test,  while  in  the  other  two 
they  were  only  fairly  numerous.  Similar  statements  are  to  be  found 
in  the  literature.  It  seems  probable,  therefore,  that  in  the  absence 
of  the  pancreatic  secretion  the  other  diastatic  ferments  are  sufficient 
for  the  digestion  of  the  starch  in  the  food,  and  its  absorption  after 
conversion  to  dextrose  is  certain  to  occur. 
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The  Effect  of  0 pother apy  in  Pancreatic  Disease.  There  can  be  no 
question  that  the  administration  of  raw  pancreas,  and  to  a  somewhat 
less  degree  that  of  pancreatic  extracts,  can  to  a  considerable  extent 
supplant  the  action  of  the  pancreatic  juice,  both  with  regard  to  the 
absorption  of  fat  and  of  nitrogen.  ]\Iy  experiments  in  Case  I 
clearly  show  this,  and  they  are  in  accord  with  a  few  exact  absorp- 
tion experiments  made  by  others.  Thus  ]\Iasuyama  and  Schild^'^ 
at  von  Xoorden's  clinic  found  the  fat  loss  decreased  from  63  to 
36  per  cent,  by  the  administration  of  raw  pancreas.  In  Salomon's-^ 
exhaustively  studied  case  raw  pancreas  diminished  the  fat  loss  from 

52  to  20  per  cent,  and  the  X  loss  from  70  to  22  per  cent.,  and  pan- 
creatin  (Rhenania)  was  equally  effective,  reducing  the  fat  loss  from 

53  to  17  per  cent,  and  the  X'  loss  from  87  to  25  per  cent.  Six  months 
later  pankreon  gave  similar  results.  The  results  of  Ury  and  Alex- 
ander^^  were  less  striking;  pankreon  lowering  the  fat  loss  from  72 
to  58  per  cent,  and  the  X'  loss  from  40  to  27  per  cent.  Gigon^® 
noted  a  marked  improvement  with  pankreon,  but  the  effect  soon 
wore  off.  Later,  with  larger  doses,  the  absorption  again  improved, 
but  only  temporarily.  Other  observers  do  not  appear  to  have 
found  pancreatic  extracts  to  lose  their  effect  after  continued 
administration.  In  ^Meyer's^^  case,  treated  with  3  grams  pankreon 
daily,  the  fat  loss  fell  from  74  to  35  per  cent,  and  the  X'  loss  from 
64  to  38  per  cent.  The  administration  of  opium  likewise  caused 
a  moderate  improvement  in  absorption,  probably  by  delaying 
peristalsis.  Ehmann^^  used  massive  doses  of  pancreatin  (25  grams 
daily),  on  account  of  the  normal  gastric  secretion  in  his  case,  and 
reduced  the  fat  loss  from  50  to  17  per  cent,  and  the  X'  loss  from 
43  to  17  per  cent. 

The  effect  of  adding  alkali  to  the  pancreatic  preparation  was 
studied  by  Glaessner  and  Sigel.^^  Pankreon  alone  (5  grams  daily) 
had  no  good  effect  on  the  fat  absorption,  and  only  a  trifling  one  on 
that  of  nitrogen.  When  30  grams  of  sodium  bicarbonate  was  added 
to  the  pankreon,  the  fat  loss  was  diminished  from  56  to  41  per  cent., 
and  the  X'  loss  from  45.5  to  42  per  cent.  Pancreatin  (Rhenania) 
(1.25  grams  daily)  when  given  alone  reduced  the  fat  loss  by  28 
per  cent.,  and  the  X'  loss  by  4.5  per  cent.,  while  pancreatin  with 
sodium  carbonate  was  somewhat  more  efficacious,  reducing  the  fat 
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loss  by  32  per  cent,  and  the  X  loss  by  9  per  cent.  It  will  be  noted 
that  the  effect  of  pancreatic  preparations  was  much  less  marked 
than  that  found  by  other  observers,  especially  in  regard  to  the 
nitrogen.  Whether  this  is  to  be  attributed  to  the  relatively  small 
doses  or  to  some  peculiarity  of  the  case  it  is  hard  to  say.  The  work 
of  these  authors  renders  it  advisable  to  give  some  alkali  with  the 
pancreatic  preparation. 

AH  observers  have  found  after  the  administration  of  pancreatic 
extracts  a  well  marked  increase  in  the  fat-splitting  and  in  the 
saponification;  thus,  in  my  first  case  the  fat-splitting  was  increased 
31  per  cent,  and  the  saponification  ninefold. 

\Mth  regard  to  the  selection  of  the  preparation  to  be  used,  the 
raw  pancreas  is  sometimes  more  efficacious,  but  is  likely  to  become 
distasteful  to  the  patient,  may  cause  diarrhea,  and  is  troublesome 
to  obtain.  Pankreon,  a  combination  of  pancreatic  extract  with 
tannic  acid,  has  been  highly  recommended  on  the  ground  that  it 
is  not  acted  on  by  the  gastric  juice;  it  docs  not  seem  to  be  superior 
to  other  active  preparations  of  pancreas. 

Diagnostic  Conclusions  to  be  Drawn  from  Absorption  Experi- 
ments. 1.  In  cases  without  icterus.  Here  a  loss  of  fat  of  30  per 
cent,  or  over  speaks  very  strongly  in  favor  of  pancreatic  disease. 
It  should  be  emphasized,  however,  that  if  the  stools  are  watery 
no  conclusion  can  be  drawn  with  regard  to  the  pancreatic  secretion, 
for  simple  diarrhea  or  chronic  catarrhal  conditions  of  the  intestine, 
especially  in  children,  may  be  accompanied  by  a  very  considerable 
loss  of  fat.  In  case  of  doubt  the  water  content  will  be  of  assistance, 
being  normal  or  decreased  in  pancreatic  disease  and  increased  in 
diarrhea.  If  the  stools  are  not  watery,  but  mushy  or  formed,  as  is 
usually  the  case  in  pancreatic  disease,  it  is  only  necessary  to  exclude 
a  few  intestinal  diseases  in  which  there  may  be  interference  with  the 
absorption  of  fat.  These  are  tuberculosis  and  amyloid  of  the 
intestine,  tuberculous  peritonitis,  and  tubcrcuh^sis  oF  the  mesenteric 
lymph  nodes.  It  should  be  also  borne  in  mind  that  some  individuals, 
as  Edsall-^  has  shown,  have  an  intolerance  for  fat,  and,  if  a  certain 
moderate  amount  of  fat  in  the  diet  be  exceeded,  Avill  shoAv  a  consid- 
erable loss  of  fat  with  the  stools.  Such  persons,  however,  are  healthy 
in  other  respects,  and  if  the  fat  in  the  diet  be  diminished,  the  ab- 
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normal  loss  of  fat  disappears,  while  in  pancreatic  disease  there  will 
be  a  marked  loss  of  fat  even  when  the  fats  are  greatly  restricted. 
(See  period  three,  in  Case  I.) 

A  marked  reduction  of  the  fat-splitting  is  also  in  favor  of  disease 
of  the  pancreas,  but  since  most  cases  show  normal  fat -splitting, 
this  point  will  not  often  be  helpful  in  diagnosis.  From  diminished 
saponification  no  positive  conclusions  can  be  drawn.  The  most 
we  can  say  is,  with  Brugsch,  that  a  percentage  of  soaps  in  excess 
over  the  fatty  acids  is  against  the  diagnosis  of  pancreatic  disease, 
provided  that  pancreatic  extracts  or  large  amounts  of  alkali  are 
not  being  administered. 

2.  In  cases  with  icterus,  according  to  Brugsch,  a  fat  loss  below 
60  per  cent,  excludes  disease  of  the  pancreas,  while  a  loss  over 
60  per  cent,  makes  pancreatic  disease  probable.  In  view  of  my 
results,  I  would  be  inclined  to  place  the  figure  a  little  lower,  say 
at  50  per  cent.,  especially  if  the  patient  is  on  a  milk  diet.  It  is 
certainly  exceptional  to  have  in  simple  icterus  a  fat  loss  of  over 
50  per  cent. 

With  regard  to  nitrogen,  it  may  be  said  that  an  N  loss  of  over 
30  per  cent,  points  strongly  to  disease  of  the  pancreas,  whether 
icterus  is  present  or  not,  provided  that  the  before-mentioned  intes- 
tinal diseases  are  excluded,  while  figures  below  this  are  consistent 
with  pancreatic  achylia,  but  are  also  met  with  in  other  diseases. 
Since  in  pancreatic  disease  the  loss  of  nitrogen  is  less  on  a  milk 
than  on  a  meat  diet,  it  will  be  well  to  give  meat  during  absorption 
tests.  The  diagnostic  value  of  the  N  loss  is  especially  marked  in 
cases  with  icterus,  for  in  simple  exclusion  of  bile  from  the  intestine 
the  N  loss  never  exceeds  15  per  cent,  while  the  fat  loss  may  reach 
67  per  cent.  I  would  not  agree  with  Brugsch  when  he  says  that  the 
loss  of  N  is  of  subordinate  importance  to  the  fat  loss,  but  would 
consider  the  two  as  of  nearly  equal  value. 

Functional  Tests  for  the  Presence  of  Pancreatic  Secretion  in  the 
Intestine.  It  is  not  my  intention  to  consider  all  of  the  numerous 
tests  which  have  been  recommended,  but  merely  to  discuss  two  of 
them  with  which  I  have  had  experience,  the  Sahli  glutoid  capsule 
and  the  Schmidt  nucleus  method. 
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Sahli's^^  glutoid  capsule  test  depends  upon  the  fact  that  j^jelatin 
capsules,  if  hardened  to  the  right  degree  in  formahn,  will  resist 
the  action  of  the  gastric  juice,  but  will  be  digested  by  trypsin. 
The  capsules  are  filled  with  salol  and  swallowed  by  the  patient; 
digestion  of  the  capsule  is  shown  by  the  appearance  in  the  urine 
of  salicyluric  acid,  which  can  be  recognized  by  the  ferric  chloride 
test.  A  control  test  always  should  be  made  on  a  normal  person. 
If  no  reaction  is  found  within  twenty-four  hours,  the  pancreatic 
secretion  is  considered  deficient.  This  test  has  been  criticized  a 
good  deal  on  account  of  the  possibility  of  variations  in  the  amount 
of  hardening  of  the  capsules,  so  that  it  might  happen  on  the  one 
hand  that  they  were  digested  by  the  gastric  juice  in  the  absence 
of  pancreatic  secretion,  or  on  the  other  hand  that  they  remained 
undigested  although  pancreatic  secretion  was  present.  All  are 
agreed  that  the  test  is  of  value  only  in  cases  of  complete  absence 
of  the  pancreatic  juice.  In  the  three  cases  in  my  series  in  which 
it  was  tried  (Cases  I,  II,  IV),  the  capsules  were  not  digested. 
While  admitting  the  possibilities  for  error,  I  would  assign  to  the 
test  some  slight  value  as  confirmatory  of  the  absence  of  pancreatic 
secretion,  if  other  signs  of  pancreatic  disease  are  present. 

The  Sclimidf^  nucleus  test  is  based  on  the  observation  of  Schmidt 
that  nuclei  were  digested  only  by  trypsin,  being  unaffected  by  the 
other  proteolytic  ferments.  Small  cubes  of  raw  beef  are  hardened 
in  alcohol,  tied  up  in  gauze  sacks,  washed  in  water,  and  given  to  the 
patient.  They  are  recovered  from  the  stools  and  sections  are  made 
and  stained  to  see  if  the  nuclei  have  been  digested.  The  time  of 
passage  should  not  be  less  than  twelve  nor  greater  than  thirty 
hours;  otherwise  the  test  must  be  repeated.  The  result  is  called 
positive  if  all  the  nuclei,  except  those  on  the  edge  of  the  specimen, 
are  preserved  and  take  the  nuclear  stain.  According  to  Schmidt 
a  positive  result  under  all  circumstances  indicates  absence  of  the 
pancreatic  secretion,  while  a  negative  result  is  not  conclusive 
either  way.  On  theoretical  grounds  it  has  been  objected  that  the 
nuclei  may  be  digested  by  the  gastric  juice,  but  this  objection  has 
little  weight  because  Schmidt  attaches  importance  only  to  positive 
results,  i.  e.,  where  the  nuclei  remain  undigested. 

In  my  hands  the  test  has  not  ])roved  of  great  value,  and  my 
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experience  is  in  accord  with  that  of  Brugsch/^  Klieneberger,^-  and 
the  late  Dutton  Steele^^  in  this  country.  It  was  positive,  to  be  sure, 
in  all  of  the  present  series  and  in  one  additional  case  of  cancer  of 
the  head  of  the  pancreas  (verified  by  operation),  but  it  was  also 
positive  on  two  occasions  in  a  case  of  stone  in  the  common  duct, 
in  which  at  autopsy  the  pancreatic  ducts  were  patent  and  the  gland 
perfectly  normal,  both  in  the  gross  and  microscopic  appearances. 
And  Brugsch^"^  found  a  positive  result  in  a  case  of  gastric  achylia 
in  which  trypsin  could  be  demonstrated  in  the  stools  by  other 
methods.  IVIoreover,  it  is  not  uncommon  in  persons  with  normal 
pancreatic  function  to  find  the  nuclei  w-ell-stained  in  the  centre 
and  unstained  only  in  the  outer  quarter  or  so  of  the  specimen, 
so  that  it  becomes  difficult  to  interpret  the  results.  For,  according 
to  Schmidt,  bacterial  action  may  be  sufficient  to  digest  the  outer- 
most nuclei.  In  all  my  cases  of  pancreatic  achylia,  however,  the 
nuclei  were  well  stained  everywhere  except  in  a  narrow  space 
at  the  very  rim  of  the  section,  so  that  it  is  probably  safe  to  call 
cases  with  more  digestion  than  this,  negative.  To  sum  up,  a  positive 
result  appears  to  be  in  favor  of  pancreatic  disease,  but  is  met  with 
occasionally  in  other  conditions,  while  a  negative  result  is  against 
total  absence  of  the  pancreatic  juice,  especially  if  free  HCl  is  absent 
in  the  stomach.  The  test  is  of  little  value  in  partial  occlusion  of 
the  pancreatic  ducts,  and  in  total  occlusion  it  is  usually  superfluous, 
as  the  diagnosis  may  be  made  by  other  methods. 

Summary  and  Conclusions.  1.  The  diagnosis  of  complete 
absence  of  pancreatic  juice  from  the  intestine  can  be  made  usually 
without  the  use  of  absorption  experiments  or  complicated  tests 
by  attention  to  the  following  appearances  of  the  feces:  Increased 
bulk,  the  presence  of  fat  visible  to  the  naked  eye,  of  microscopic 
fat  droplets  in  large  numbers,  and  of  creatorrhea. 

2.  The  complete  absence  of  pancreatic  juice  interferes  greatly 
with  the  absorption  of  fat  and  of  nitrogen. 

3.  The  fat-splitting  in  this  condition  is  usually  normal,  some- 
times decreased. 

4.  The  saponification  is  almost  always  much  diminished,  and 
the  fatty  acids  always  exceed  the  soaps. 
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5.  Exclusion  of  both  the  bile  and  pancreatic  juice  causes  a  con- 
siderably greater  loss  of  fat,  and  a  somewhat  larger  nitrogen  loss 
than  where  the  pancreatic  juice  alone  is  excluded. 

6.  In  the  absence  of  icterus,  a  fat  loss  of  40  per  cent,  or  over 
and  a  nitrogen  loss  of  over  30  per  cent,  point  almost  with  certainty 
to  pancreatic  disease,  provided  that  the  following  conditions  are 
excluded:  diarrheal  disease,  amyloid  and  tuberculosis  of  the  intes- 
tine, tuberculosis  of  the  peritoneum  and  mesenteric  lymph  nodes. 
If  icterus  is  present,  a  fat  loss  of  more  than  50  per  cent,  favors 
pancreatic  disease,  and  the  greater  the  loss,  the  stronger  the  prob- 
ability. The  value  of  the  nitrogen  determination  is  but  slightly 
impaired  by  the  presence  of  jaundice,  for  in  simple  icterus  the 
nitrogen  loss  is  but  slightly  above  the  normal. 

7.  The  amount  of  the  fat-splitting  has  usually  but  little  diag- 
nostic importance;  a  very  great  reduction,  however,  is  suggestive 
of  pancreatic  disease. 

8.  An  excess  of  soaps  over  fatty  acids  renders  the  diagnosis 
of  complete  absence  of  the  pancreatic  juice  extremely  improbable. 

9.  By  the  administration  of  raw  pancreas  or  of  pancreatic 
preparations  in  pancreatic  disease  the  absorption  of  fat  and  nitrogen, 
as  a"  rule,  can  be  greatly  improved. 

10.  In  a  case  where  both  the  gastric  and  the  pancreatic  secre- 
tions were  deficient,  the  absorption  of  nitrogen  was  considerably 
increased  by  the  administration  of  hydrochloric  acid  and  pepsin, 
though  not  to  the  same  extent  as  by  pancreatic  preparations. 

In  concluding,  I  wish  to  express  my  thanks  to  the  members  of 
the  staff  of  the  Massachusetts  General  Hospital  for  their  courtesy 
in  placing  the  clinical  material  at  my  disposal,  and  to  Prof.  Folin 
and  Dr.  William  F.  Boos  for  valuable  advice  in  the  course  of  the 
laborator\'  work. 
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DISCUSSION. 


Dr.  Joseph  H.  Pratt:  I  have  made  metabolism  studies  in  a  number 
of  cases,  in  which  the  obstruction  of  the  pancreatic  ducts  was  suspected 
during  Hfe.  Autopsies  were  performed  on  three  of  the  cases.  Mj'  conclu- 
sions in  regard  to  the  diagnosis  of  pancreatic  disease  are  not  in  accord 
with  those  generally  accepted. 

Friedrich  ^Miiller,  in  his  classical  studies  pubhshed  in  1887,  stated  that 
exclusion  of  all  the  pancreatic  juice  from  the  intestine  did  not  prevent  the 
normal  assimilation  of  fats.  He  maintained  that  obstruction  to  the  out- 
flow of  pancreatic  juice  produced  a  chminution  in  the  splitting  of  neutral 
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fat  in  the  intestine,  and  in  the  case  he  studied  the  feces  did  contain  a 
high  percentage  of  neutral  fat,  and  the  total  amount  of  fat  was  not 
notably  increased.  Examination  of  the  autopsy  of  his  cases  shows  that 
occlusion  of  both  pancreatic  ducts  was  not  demonstrated. 

My  observations  on  pancreatic  disease  in  man,  and  experiments  on  dogs, 
have  shown  clearly  that  if  all  the  pancreatic  juice  be  excluded  from  the 
intestine,  there  is  a  great  diminution  in  the  absorption  of  fat.  The  stools 
are  bulky  and  fatty. 

It  was  Oser,  of  Vienna,  I  think,  who  first  called  attention  to  the  sig- 
nificance of  bulky  stools  in  the  diagnosis  of  pancreatic  disease.  He  did 
not  recognize,  however,  that  obstruction  of  the  main  pancreatic  duct 
never  led  to  large,  fatty  stools  unless  the  duct  of  Santorini  was  also 
occluded. 

I  have  not  found  that  the  absence  of  pancreatic  juice  from  the  intestine 
interfered  with  the  splitting  of  fat,  as  Miiller  claimed.  A  low  percentage 
of  soaps  in  the  feces  is  often  present  when  the  pancreatic  ducts  are  ob- 
structed, and  is  a  valuable  diagnostic  sign.  Why  there  is  this  diminished 
percentage  of  soap  is  not  known.  Is  it  not  possibly  due  to  a  lack  of  alkali 
in  the  intestine?  Dr.  Tileston's  chart  shows  that  the  percentage  of  soap 
present  in  his  second  case  was  low,  but  after  calcium  carbonate  was  admin- 
istered the  percentage  of  soap  was  higher.  Was  not  this  increase  due  to 
the  calcium  added  to  the  food?  I  have  found  that  the  administration  of 
pancreatic  ferments  (pancreatin,  pankreon)  in  cases  of  pancreatic  insuffi- 
ciency increased  somewhat  the  assimilation  of  fat.  In  a  case  of  fatty 
diarrhea  not  due  to  pancreatic  disease  this  did  not  occur.  Possibly  the 
action  of  pancreatic  ferments  given  with  the  food  may  be  of  aid  in  the 
diagnosis  of  pancreatic  obstruction. 

Dr.  Theodore  Janeway:  In  reference  to  these  interesting  cases  of 
Dr.  Tileston's,  last  year  I  observed  a  case  of  true  pancreatic  diabetes 
in  a  young  man,  that  is,  diabetes  with  enormous  fatty  stools  and  all  the 
evidences  of  gross  destructive  disease  of  the  pancreas.  The  attempt  to 
treat  wath  panki-eon  was  unsuccessful  and  produced  no  effect  on  the  stools. 
I  then  resorted  to  the  use  of  raw  pancreas,  giving  about  five  meals  a  day. 
He  took  it  easily  as  a  salad  with  mayonnaise  dressing  at  each  meal.  The 
boy  is  now  taking  but  one-half  ounce  of  raw  pancreas,  and  has  gained 
greatly  in  weight  and  strength.  The  fatty  stool  ceased  in  a  few  daj^s. 
At  first  it  looked  as  though  he  would  die  in  a  few  weeks,  but  he  has 
lived  in  fair  condition  for  nearly  a  year.  We  should  not  be  content 
with  the  administration  of  dry  preparations  of  pancreas  in  these  cases, 
unless  the  effect  in  the  stools  is  prompt,  but  should  resort  to  the  use  of 
raw  pancreas.  Of  course,  there  was  no  effect  upon  the  diabetes  in  my 
case. 
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Dr.  C.  G.  Stockton:  I  have  seen  these  butter-hke  masses  in  the  stools 
only  in  cardinoma  at  the  head  of  the  pancreas.  I  have  not  seen  them  in 
chronic  pancreatitis,  and  in  study  of  stools  of  acute  pancreatitis  it  is  rather 
disappointing  to  see  how  little  disturbance  of  the  fat  digestion  there  is. 

Dr.  Wilder  Tileston:  In  regard  to  Dr.  Pratt's  remarks,  I  think  Miiller's 
conclusions  are  regarded  as  discredited  nowadays,  and  I  think  everybody 
is  agreed  that  exclusion  of  pancreatic  juice  in  human  beings  greatly  inter- 
feres with  digestion  of  fats.  In  3  of  these  4  cases  the  fat-splitting  was  nor- 
mal, in  1  it  was  diminished.  I  did  not  mean  to  lay  stress  on  fat-sphtting. 
Brugsch  says  that  the  amount  of  fat-splitting  is  of  no  diagnostic  value. 
It  has  been  found  in  a  number  of  well-observed  cases  to  be  diminished. 
The  facts  seem  to  be,  it  may  be  normal  or  it  may  be  diminished.  In 
regard  to  the  soaps,  I  do  not  tliink  diminution  of  soap  is  of  any  great 
diagnostic  value.  I  do  not  agree  with  Dr.  Pratt  on  this  point.  It 
depends  upon  the  amount  of  alkali  in  the  intestinal  canal.  It  may  be 
normal,  so  that  neither  the  diminution  nor  the  increase  of  soaps  is  of 
positive  value.    The  use  of  the  fresh  pancreas  referred  to  by  Dr.  Janeway 

is  very  important,  I  think,  in  appropriate  cases. 
•3 
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